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Here is a book designed to give the aviation 
enthusiast everything he’s been asking for in 
one handy volume. FLYING MANUAL NO. 8, 
on sale for only 50 cents, is timely and in- 
formative, packed with thrilling articles and 
exciting pictures on all phases of flying from 
models to bombers. 

Included among the many outstanding fea- 
tures are complete plans and instructions for 
building a giant 55-foot two-passenger sail- 
plane. This type of ship has made more than 
400 flights, flown hundreds of miles and attained 
altitudes as high as 6,000 feet. The new FLy- 
ING MANUAL tells you how you can build it 
yourself at home! 


A complete and authoritative article on the 
Civil Air Patrol tells you how you can join 
with or without a pilot’s license, what the 
C.A.P. does, requirements, and all about it. 


Model builders will be delighted with the 
detailed plans and instructions for building a 
“Flying Wing.” This unusual model. pre- 
tested to assure perfect flight, is one of the most 
interesting designs ever offered to the model 
plane fan. Don’t miss this unusual model fea- 
ture! 


_ cuT OUT AND MAIL TODAY! H 
"ese eee ee eee eee seeeaaege 
FAWCETT PUBLICATIONS, = 
Greenwich, Conn, 

Enclosed please find money order, check, or stamps 
in the amount of 50 cents. Please send me, postpaid, 
a copy of FLYING MANUAL No. 8. 


- 
Other outstanding features include: : 
“Don’t Crack Up The Ship,” in which a ' 

famous flying instructor explains how to make ; 

a safe forced landing anywhere; “Faster Than ! 

A Bullet,” the breath-taking story of a United : 

States Army Major who flew a plane faster ; 

than a revolver bullet; “Sport Plane Directory;” ' 

“Design Your Own Model Plane;” “Aerial . 

Navies Of The Future,” and many others. 

Get your copy of this fascinating and in- 
formative book today at your local newsstand, 
or clip the coupon at right. We pay postage. 
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Do You Want Success 
ike This in RADIO 


. 1 WAS WORKING INA 
\ BEFORE COMPLETING YOUR GARAGE WHEN | ENROLLED CLIPPING YOUR 
/ COURSE | OBTAINED WITH N.R.1. | AM NOW COUPON GOT ME ‘ 
1 MY RADIO BROADCAST RADIO SERVICE MANAGER STARTED IN RADIO. 
OPERATOR'S LICENSE - hy | AM NOW IN "4 
MMEDIATELY JOINED URNITU . OF THE RADIO DE- 

= i yaeaygnetnmgat ; FOR THEIR PARTMENT FOR THE 
Sen Care Wee * 4 STORES. AMERICAN AIRLINES 
AM NOW CHIEF OPERATOR. Say JAMES E RYAN AT CLEVELAND. 


HOLLIS F HAYES ‘ US PEBBLE COURT WALTER B. MURRAY 
327 MADISON ST, LAPEER, MICH, FALL RIVER, MASS. AMERICAN MIALINES, UNIPRL 
AIRPORT, CLEVELANO, OO. 





















| MAKE $40 A MONTH 
MY LOUDSPEAKER SYSTEM {HAVE BEEN IN BUSINESS Sinseee BANOS 100 


PAYS ME ABOUT $35 A WEEK FOR MYSELF FOR TWO ovens Veen. ¢ 
BESIDES MY RADIO WORK. IF YEARS, MAKING BETWEEN STARTED MAKING 
iT HAD NOT BEEN FOR $200 AND $300 A _.. EXTRA MONEY 3 
YOUR COURSE | WOULD MONTH. BUSINESS — MONTHS ABTER 
STILL BE MAKING ; HAS STEADILY Pi BEGINNING THE WRI. 


COURSE AND MADE 
COMMON WAGES. INCREASED. - ABOUT $100 WHILE 


MILTON 1. LE18Y, JR., Yi S ARLIE vu. FROEHNER \ LEARNING. 


TOPTON, PA, . $00 W. TEXAS AVE , WULIAM CHERMAK 
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Here’s The Formula That Many Make $5, $10 a Week 
Has Worked For Hundreds While Learning 


If you're looking for a quick way to better Nearly every neighborhood offers opportunities 
y, and a chance to get a good, permanent for 2 good part time Radio Technician to make 





I Trained These 






a . . . ss extra money fixing Radio sets. I give you spe- 
job in a field of real opportunity, here’s the ¢ja) training to show you how to start cashing 
forr 1 that has worked for the men you in on these opportunities early. You get Radio en a 
see above, and hundreds of others, too. It's parts and instructions for building test equip- 
not miracle cure’’ nor a ‘“‘long-chance’’ ment, for conducting experiments ag Fae 

y -5€ 

operation It is a time-teste sractical way YOU valuable practical experience. My 50-! 

: “ . d. prac 1 + method—half working with Radio parts, half 





to train at home to make $5 to $10 a week cuaying my lesson texts—makes learning 
extra a few months from now, and to prepare Radio at home interesting, fascinating, prac- 
for a full time job paying up to $50 a week tical. 


as a Radio Technician or Radio Operator. 
Find Out How N. R. 1. Teaches 


1 Will Train 
You Too 








Beginners Train at Home and Radio and Television 
Make Up to $50 a Week Act today. Mail coupon now for 64-page Book. 
It's FREE. It poi out Radio’s spare time 
The 882 broadcasting stations in the U. S. em- and full time eeartentties and those coming 
ploy Radio Technicians with average pay in Television: tells about my Course in Radio 


among the country’s best paid industries, The and Television: shows more than 100 letters 
Rad repair business is a =. wae a one ~ from men I trained. telling what they are 





f new home and au e doing and earning. Find out what Radio of- 
7,400,000 in use) giving yay fu u — and fers you Mail coupon in envelope or paste 
st time jobs to thousands. Many N. R. I. om penny postcard NOW. 
tra 1 Rado Technicians take advantage of 
the portunities to have their own full time 
or re time Radio service businesses. The Gov- J. E. SMITH, President 
er nt needs many Civilian Radio Operators, Dept. 2FH, National Radio Institute 
Tect ans. Think of the many good jobs in 
connection with Aviation, Commercial. Police Washington, D. C. 
F nd Public Address Systems. N. R. I 


ris u the required knowledge of Radio for 
thes« obs. N. R. I. trains you to be r 
wt Television opens jobs in the future. Yes, 


AR 
THIS BOOK HAS SHOWN HUNDREDS , 4, 
V7374 WOW TO MAKE GOOD MON Er > 








N. R. I. trained Radio Technicians make good 
money because they use their heads as well 
as_ the hands They are THOROUGHLY 
TRAINED. Many N. F I. trained men hold a 
heir wiar jobs, and make extra money ; 
fix Radio sets in spare time, H J. E. SMITH, President, Dept. 2FH 
s National Radio Institute, Washington, D. C, 
— + 

, . 7 Mail me FREE without obligation, your 64-page book 

(me: Extra Pay in ms S “Rich Rewards in Radio.” (No salesman will call. 

Ae 4 Army, Navy, 2. a Write plainly.) 

es) Too tae : Ba ccccccoccnesecesse 

Men likely to go into military service, sol- a NAME 

di sifors, marines. should mali the Cou- ' NAME .ncccccccccccescccccccccccsccccccccscececeeseccccccescees 
pon Now! Learning Radio helps men get extra Y 

rank, « xtra prestige, more interesting duty ee eT Ee Te 

at pay up to several times a private’s base @ ADDRESS ..cccccccccccvccecccccccseccecccsesees petnaoneseeuns 
Pay Also prepares for good Radio jobs afte ® is 
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PATENT 


se FREE BOOKS 
ARE FOR 


ee eee | 


AND OTHER 
MEN WITH, 


IDEAS! 


They tell you 
what kind of 
sketch or modet 
is needed—how 
the patent laws 
protect you; 
they show 115 


an DEA 













Evans «Co. 
Varben Dn. Goane 


REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 650-G VICTOR BUILDING, 
WASHINGTON, D. C. 


Pittsburgh Office: 521-8 Empire Buildin ; 





Les Angeles Office: 738-B Security Build -— 


See me free copies of your books “Patent Protection’ and 
“Ww en and How to Se = an Invention’’—also i ~~ want “*Evie 
Jene of Invention’’ form 


AGGVCSS <2 1 oo oe 2 on on on ee een eeenee 
City and State. ~.- ~ 2.222 nnn nnn ewww wee en conn ene nnn +-- 


ACT NOW-pezay 
MAY BE COSTLY 


Many a man has waited until too 
late to protect his idea by a United 
States Patent. Remember,—some- 
one else a thousand miles away may 
be thinking along the same lines 
that you are—and the Patent Laws 
favor the man who is first to act. 
Get these books at once; find out 
what you can do now, at little cost, 
te protect your idea for com- 
mercialization. 


OUR BUSINESS IS TO HELP YOU 


For forty-four years, this organization has been 
in the business of helping inventors. During that 
time inventions from every corner of the country 
have been turned over to us to protect. Some ideas 
have represented complicated mechanisms; others 
have been small, practical articles, like a can 
opener or a new toy. All this has given us a 
weatth of experience to use - the inventor of 
today. Here in Washi in a large 
staff of experienced Patent Specialists to give you 
prompt and expert service. Yet because we work 
efficiently—our fees are low, and if desired we 
help you with deferred payments. But first, find 
out exactly what to do to protect yourself. Decide 
on that today by sending for your FREE copies 
of the books shown here. 


VICTOR J. EVANS & CO. 
REGISTERED PATENT ATTYS. 
650-G VICTOR BLDG., WASHINGTON, D.C. 
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but here is one worry you can avoid 


HEN Uncle Sam said, ““No new cars 

this year,” he also meant “The car you 
own has got to last a long time—every precious 
part of it!” 

That’s why king pins, tie rods, drag links, 
bearings and other vital friction points re- 
quire the extra care, the superior protection of 
stem-to-stern Marfak chassis lubrication. 


Marfak helps add miles to your car’s life 
because it’s super-tough. Applied -by chart 
—not by chance—it resists wear-out, wash-out 
and squeeze-out. 


Vay 
‘oi fi TUNE IN: FRED ALLEN every Sunday night. 
4 f See your local newspaper for time and station, 


, ~! J 
[ays 


For your peace cf mind, don’t say “grease- 
job.” Insist on genuine Marfak 40-point Lubri- 
cation Service. At Texaco and other good deal- 
ers everywhere. 





fpcietseone «¢ TEXACO DEALERS 
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DRAFTING 


—Learn at home from an Engineer 
With industry working feverishly on 
rearmament, new products, new produc- 
tion methods—the field for DRAFTS- 
MEN is bigger than ever! Get into a 
better job with more pay and fascinat- 
ing, pleasant work. I will train you at 
home in your spare time until you are 
ready for a better paying position by 
my practical applied method — on 
actual jobs—as I have done with many 
hundreds of successful students, 





Complete Oulfit Furnished 
All necessary tools, in- 
eluding drawing table, 
sent to you at once— 
without extra charge. 


. . . 
industrial Designing Included 
My practical training in drafting also includes a working course in 
Industrial Designing as applied to new products, improving, restyling 
and modernizing—all extremely valuable to draftsemen. Send coupon 
for complete details on ‘‘Drafting and Industrial Designing’’. Engineer 
Dobe, Libertyville, Illinois. 


GET THE FACTS! 


Engineer Dobe, Div. A474 4 


Libertyville, Ulinois. 
Please send me full facts on “Drafting and Industrial Design- 
ing’’. Also how you assist your graduates to good positions 
| in these flelds, 
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§ Address 
* TD cncceverecanseememenmpemnatnnenint . State a 
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AIRCRAFT INSTRUMENTS 


eee # Complete HOME sTuDY 


tual instruments fur- 
atchedoa't theschool, Short resident period 
completes the course and qualifies you for jobs 
with manufacturers airlines andinstrument yee! 
stations. Thisis the larzest Air-raft Instrument School in 
the East. Send 4 Booklet, Eastern Aircraft instrument 
School, Dept. L, 116 Newark Ave. «» Jersey City, N. J. 












Both Electric Are and Acetylene by practical Shop- 
Plan method in a few short weeks No text-books 
You learn by doing. Finest equipment Low tui- 
tion, Pay-After-Graduation-Plan Also, courses in 
Auto Mechanics, Collision Work, Metal 
Finishing, etc. Illustrated literature 
free, Write today. 


MICHIGAN TRADE SCHOOL 


3736 Woodward Detroit, Mich. 


Short Cut Mathematics 


COMBINED WITH 
Practical Mechanics Simplitied 


‘NEW 2-in-1 reading course! Now you can learn .. 
speedy, simplified system of calculation used by rat’ CBE 3 
“master minds” on 












men, engineers, accountants, 
Stage. Learn easy way to multiply 4 figures a, 4 AC ong 
ures without using old-fashioned multiplication; add 


tong columns of figures this lightning short-cut method 
Learn horsepower, slide rule, micrometer lesurithene, 2 —" 
Measure, puzzies, etc, etc. Large illustrated volume com- 
te with answers, only $1 postpaid. Satisfaction or refund 
FREE] Amaze frends with your magi - like mental powers. SL 
Complete details ... mail coupon Tt TODAY! 
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SAVE MONEY 


THIS BIG BOOK BARGAIN! 


build crat ransing trom 8 fost peote te'28 fot Gelone eral 
these simple plans and 
and easy to fellew. Also special 


HANDY MAN'S OME MAL SE a 5) 

ways toa improve your and ry in good repair 
for outside help. Packed with money-saving ideas, 
sherteuts for the home owner or renter. Alse many practical work 
projects. Here’e a book that will quickly repay the purchase 
many times over, 









































LAWN AN aAta ES a - eee ig a complete guide for 
home mer covering all p s of outdoor and indoor planting 
growing. it is a one-volume gardening library “ae in non 
technical language and packed with pictures, diagrams and 
that will help you start a fine garden or improve the he eo 
All articles written by experts, 









d 
0. 1)}—This book eon.” 
' tains complete descriptions, beautiful p! aphs, plans and specifi. : 
“ eations for 40 small homes of superior design and value. invaluable 
4 information on how you can finance a smali home of your own. This 
beok offers you complete blueprints at a saving of from $200 to $300 
over the normal cost. No one interested in ewning his own tome 
should be without this book. 


REMODEL YOUR HOME—Contains © multitude of ideas and plans | 

i ve rf and imor t of your home, garage,, 
Ay included are plans for making a recreation room out of a 
basement; modernizing the kitchen; adding a sun porch, and mafty 
similar projects. Also full details of how to obtain cash to finance 
your remodeling requirements, Fully illustrated with “before and 
after’’ photographs, 
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five; $1.75 for six. All books sent postpaid. 
5 0 FLYING MANUAL No. 6 © LAWN AND GARDEN No. 1 ' 
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GOSSIP OF DEFENSE 
AND INVENTORS 


by Morton Leese 


Inventors receiving actions on their applications 
from the Patent Office should not fail to respond 
in time. Failure to make a timely answer may 
result in the application being held abandoned for 
lack of prosecution. The normal time in which 
a response must be made is six months. However, 
a shorter time limit may be set by the Patent 
Examiner. Unless notified in writing that response 
is required i: less than six months, the maximum 
period of six months is allowed for response. The 
time for reply, when a time less than six months 
has been set, will be extended only for good and 


Both range boilers and 
basement hot water tanks 
can derive greater economy 
of operation through the 
use of some form of heat 
insulation as a covering 
material. The insulating 
jacket shown on this hot 
water tank is made of Fi- 
berclas. It is said to effect 
savings in hot water heat- 
ing costs. It has recently 
been made available 
through department stcres 
and hardware stores. 
Plumbing supply dealers 
also handle it. Fiberglas is 
said to be a very effective 
insulating material, well 
adapted to use on installa- 
tiens of this type, cn range 
boilers or hct water tanks. 








sufficient cause. Any request for such extension 
must be filed on or before the day on which the 
answer is due. 


« « * 


“General Information Concerning Patents” is a 
pamphlet which can be obtained free of charge 
simply by writing to The Commissioner of Patents, 
Washington, D. C. Although the Rules of Practice 
are not given, some of the Rules are included in 
condensed form. The pamphlet includes typical 
forms for use in preparing patent applications. 
Illustrative applications, including a description 
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A rew series of 
boring tocis recently 
announced, are shown 
et the right. They 
Lave round shanks 
and a !2 degree posi- 
tive back rake to 
compensate fer the 
negative effect of the 
tool being held at a 
height one half the 
height of the shank 
above center. They 
are supplied in com- 
mon shank sizes, the 
tolerance cn the 
rcund shanks being 
plus .000” minus .00!”. 
Styles are included 
for use in 30 degree 
boring bars and also 
for 45 degree boring 
bers. The tools are 
tipped either for gen- 
eral steel machining 
cr very tard fcr ex- 
tra’ precision work, 





of a mechanical drawing of an invention, are 
shown. Information of value to inventors can be 
obtained from this source. 


*+ * 


The Sterilamp, a newly patented ultraviolet ray 
lamp, finds extensive use in the Tenderay process 

















This new improved type 
low-cost power fee 
drill press has recently 
been announced. The 
power feed unit oper- 
ates directly off the 
bottom drive of the 
motor, and makes pos- 
sible a wide range of 
feeds, from .0010 to 
016 per revolution of 
spindle in the slow 
speed drill presses, and 
from .0005 to .009 in 
high speed ones. Many 
featurcs are included, 
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New Products 


[Continued from preceding page] 

of treating meat. The lamp creates a sterile 
atmosphere and shortens the time heretofore 
needed for tenderizing meat. The lamp is also 
used in air-conditioning and in treating dishes 
and the like to make them sanitary. Domestic 
refrigerators with the lamps may also be made 
available. The lamp was granted patent No. 
2,258,765. 





* * cd 


Seeking means for keeping rubber from getting 
old is almost as much a preoccupation of present- 
day chemists as the quest for the elixir of youth 
was for their alchemical ancestors. Newest effort 
along this line is represented in a process just 
patented by Joseph R. Ingram of the Monsanto 
Chemical Company, in which a coal tar derivative, 
indene, plays the principal part. 

Aging in rubber consists primarily in its com- 
bining with oxygen of the air. This makes it stiff, 
deprives it of elasticity, finally produces break- 
down—even as you and I. To ward off this fatal 
oxidation, compounds known as anti-oxidants are 
added in processing the rubber. Indene, in the 
form of compounds with formaldehyde and re- 
lated chemicals, is claimed to be superior in this 
respect. 

Mr. Ingram has been granted two patents, Nos, 
2,274,367 and 2,274,368, on his process and its 
products. Rights have been assigned to the Mon- 
santo firm. 

An anti-aircraft projectile which the inventor 
terms an “aerial mine” is the subject of patent 
2,274,264, issued to Erich Bickel of Baden, Switzer- 
land. It consists of a case containing a small charge 
of high explosive, suspended by a long wire from 
a parachute. Fired into the air in numbers, in 
advance of an enemy plane, the wires are ex- 
pected to snag on the speeding craft, which will 
be destroyed by the explosive charges. 

The essential feature of Herr Bickel’s invention 
lies in the mode of packing the parts. Heaviest 
part of the projectile is the forward section, on 
which the wire is reeled, with the parachute 
packed in the tapering nose. At the predetermined 
moment, a small powder charge in the base pushes 
this, and the explosive mine behind it, out of the 
case, shrapnel-fashion. 

The mine, being relatively light, lags in flight, 
unreeling the wire from the faster-flying, heavier 
forward section. When all the wire has been payed 
out, it straightens, jerking the parachute out of 
the nose, which flies on empty. The mine is now 
afloat in the air, ready for business. 

This invention appears to be an elaboration of 
an idea first suggested during World War I by 
Prof. R. W. Wood of the Johns Hopkins University. 
Prof. Wood’s proposal was simply for steel wires 
or tapes, to tangle hostile planes and pull them 
down, launched from anti-aircraft shell. 


[Continued on page 150] 
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INVENTORS 


ON HOW TO 


PATENT 2a SELL 
YOUR INVENTION 


ACT QUICK - DELAY CAN 
BE DANGEROUS 





If sou have n inv _ f you feel that it is commercially 
valuable and want to pi t your rights to profit from ite 
i for our F “a Ecnde NT GUIDE FOR THE INVENTOR’— 
Now! For a good ctical invention, pl is prompt action in 
ga Pate t ar s l ting a buver owl market, have 


for thous andy of inventors, 


“ PATENT GUIDE” SHOWS WHAT TO DO 











0 tent Guide’ in through our office Tt tells how 
n ir questior ad financial 
F g it t \ simple in- 
f dr ing t . commercial 
et sat ) f A vering 
Pa to € proof improven titably 
ot ri tion t lated protected and markete« : tells 
iv essed W countless other facts of vital 
> send you our F i F “Record interest to ALL inventors, 
In tion’’ 1 l 
to TSI 11 Al ONC \ Re , -in Patent matters 
cost, befor ,_ ile DELAY CAN BE COSTLY— 
=. G ute ACTION IS IMPORTANT. Mail 
me G the Coupon NOW—in an envelope 
2 a ; or pasted on a penny pesteard t : 
fil CLARENCE A. O'BRIEN and 
i to HARVEY B JACOBSON. Reg- 
Dp i istered Patent Attorneys, 23 
in inst Adams Building Washing ton, 
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CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN and HARVEY B. JACOBSON 

Registered Patent Attorneys before the United States Patent Office 

23-F Adams Building, en D. Cc. 

Please send me your 48- Pag ‘Patent Guide for the Inventor’’ 
nd your specially prepared **Record of Invention’’ form FREE, 





This request does not obligate me, 
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CHIPS fomite 
EDITOR'S 
WORKBENCH 








Maynard De Good, of 256 Burt Street, S.W., Grand Rapids, Michigan, receives this month's Workbench $5.00 first award with 
this photo of his model threshing machine and steam roller. Made on a 6” lathe, they actually run by steam. 














Four Million Heroes 
APTAIN COLIN P. KELLY, America’s first 


4 hero of the present war, started out life 
as a model airplane builder and workbench 
enthusiast. “Scarsdale Jack” Newkirk, hero of 
the Flying Tigers of Burma, who accounted for 
25 Jap planes before his number came up, was a 
model bug as a youth. Lieut. “Butch” O'Hare, 
Naval flier who hung up the record for the most 
enemy planes shot down in one day, was a model 
bug as a boy, too. 

Most of Uncle Sam’s fliers of today were yester- 
day’s model makers and workshoppers. It’s a fact 
that begins to take on significance when you learn 
this additional fact: In 1938, Hitler had 1,000,000 
youths building and flying model airplanes! From 
these youths, he is now getting a minimum of 
25,000 pilots a year! 

But here’s something to scare him: Last year, 
an estimated 4,000,000 youths were building and 
flying model airplanes in the U. S:! 

All of which leads us to a suggestion made 
recently by Dr. M. N. Walsh of the famous Mayo 
Clinic—a suggestion which we heartily endorse. 
Dr. Walsh wants the schools of America to start 
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giving instruction in aero- 
nautics and model-making 
to boys and girls in the 
early grades. 

“Such a system will in- 
sure that in future times of 
peace the United States 
may take its rightful place 
as leader of the world in 
the air,” Dr. Walsh says. 

To which we add—amen! 


Contes? 
WELL. here we are 


swamped again! Even 
though our experience last 
year with Words-Within- 
Words warned us to ex- 
pect such a deluge of 
entries, we were still 
caught off base again this 
year as you contestants 
started pouring in your 
Words-Within-Words let- 
ters. At this writing, we have received over 
30,000 entries—and the big rush is yet to come! 
We're happy to see that the contest is going over 
with such a smash—but we can’t help regretting 
the fact that the more entries there are, the more 
disappointed contestants there are bound to be, 
too. We only wish there were prizes enough to 
go around to all of you who have worked so 
hard. However, we're sure those of you who 
don’t win prizes have had a swell time playing 
the Words-Within-Words game and have learned 
a lot of new and interesting things about this 
English language we use. 

We're going to try our level best to announce 
the prizewinners in our next issue (July MI), but 
we promise you that we’re going to be sure to see 
each individual entry and judge it separately be- 
fore we make any announcement. 





Pictures 


URING the past few months, the editors 

of Mecnanrx ItLustratep have been obliged 
to turn down many otherwise excellent work- 
bench contributions because the snapshots sub- 
mitted were not clear. 
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Editor’s. Workbench Chips 


The chief trouble seems to be that the article 
being photographed is placed too close to the 
camera. This applies especially to snapshots of 
models, such as model planes, etc. If you use the 
average type of box camera to take your pictures, 
or if you use any type of camera that doesn’t 
have “portrait” provisions on it, the chances are 
that you shouldn’t take a picture closer than 
about 6 feet. You can buy a “portrait” attachment 
for many cameras, however. Then you can take 
close-ups. Any way, read the directions that 
came with the camera so you'll know how close it 
will take clear pictures. If you take them too 
close they’re too blurred to be used in MI. 

Even if the model seems rather small in a 
picture taken at the proper distance, we might be 
able to use the snapshot if it’s good and clear. 

Another point to keep in mind no matter what 
type of project you’re photographing, is the back- 
ground. Whenever you can, have the background 
as plain as possible. For example, if you were 
taking a snapshot of a dark colored machine— 
such as a lathe, or motor, you should place a piece 











This midget racer was built by Mr. Walter Rahn, of 
Hobart Street, Gordon, Pa. It's built from old auto- 
mobile and motorcycle parts, and is powered with a 
74 Indian motorcycle engine. The top speed is 50 
miles an hour. A $3.00 Workbench award and a Cer- 
tificate of Merit go to Mr. Rahn for this snapshot. 


CAN IT DO 100? 











The fast propeller driven ice boat shown above was 
built by Walter H. Hayden, of 98 Sears Island Drive, 


Worcester, Mass. It's a 2-passenger job, originally 
powered with a Henderson motorcycle motor which 
gave it a speed of about 60 miles an hour. When 
that engine blew a piston Walt installed an Anzani 
airplane engine. He hasn't opened her up with the 
new engine, but his guess is that she could hit better 
than 100, and he's probably right. The new engine has 
@ 3-blade propeller instead of the 2-blade type 
shown on the original engine in the photo. It took 
about 2 months to build this ice boat, and cost about 
$60, Walt writes. This snapshot brings Mr. Hayden a 





AIDING BY SAVING 


Any tools which help to make 
=2 things last longer contribute val- 
= uable savings toward winning the 
war.. by making more guns, ships, 
planes, tanks and supplies available 
hy for our Armed Forces. 

If you are a repairman—auto, 
tractor, household appliance, farm 
or shop machinery—you'are serving valiantly in 
this great conservation effort. ... And finding 
yourself gainfully busy besides! 

Among your most essential tools 
are files. And your best buys today 
are Nicholson or Black Diamond 
brands. They’re quality files that give 
you the maximum number of efficient 
work strokes per file or per dollar, 
They’re used in thousands of indus- 
trial plants; preferred by most ex- 
perienced mechanics. They carry the 
guarantee of Twelve perfect files 
in every dozen. Obtainable through 
hardware and mill-supply houses. 





NICHOLSON FILE CO., 23 ACORN ST. 
Providence, R. 1., U. S. A. 
(Also Canadian Plant, Port Hope, Ont.) 


NICHOLSON 2c. 
FILES mm 


Gory, Free Tecunicat BuLetins on Spe 
$. % cial-purpose Files for Staintess 
D + Steel, Aluminum, Brass, Plastics, 

“* Die Castings; Die Making; Foun- 


















dry, Shear Tooth and Lathe fil- 
ing. Name ones wanted. 








$3.00 Workbench award and a Certificate of Merit. 
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METHODS 
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OU’LL find a wealth of today’s finest pro- 

fessional photography in the informative, 

profusely-illustrated pages of GOOD 
PHOTOGRAPHY No. 8, just out... including 
many practical examples that you can follow in 
periecting your own camera technique. 
Featured in this are entertaining and in- 
structive illustrated articles by Alan Fisher, ace 
PM photographer; J. Ghislain Lootens, well-known 
salon judge, and many others. 


issut 


You can’t afford to miss the giant salon section of 
GOOD PHOTOGRAPHY No. 8, with technical 
data for each picture. Learn how you can compete 
for more than $300 in prize awards (including a 
$50.00 First Prize) for contributions to the salon 
section of the next edition. Order your copy today. 
Only 50 cents at your newsstand or by mail. 
CUT OUT AND MAILECOUPON TODAY! 

PPP RRE REESE EEE SESE TEESE EEE EEE EEE EEE EEE 
Fawcett Pubtications, tne., MI-6-P 
Gree wich, Conn 


} ey} r t ’ 


ore heck, stamps or 
post ef GOOD PHOTOGRAPHY No. & 


COCR e eee eee ee eeeeeeee 
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Editor’s Workbench Chips 





of plain light colored material behind it. A piece 
of canvas, an old bed sheet, or some light colored 
building board will usually do. 

It improves the snapshot if you have somebody 
in the picture along with the project. That makes 
it possible for readers to estimate the size of the 
project if it should appear in the Workbench, 
If the project is a small one, somebody's hand 
touching it will be enough to show its size in the 
picture. 

Of course, you stand a better chance of getting 
a good picture if you take it on a bright day, 
Incidentally, don’t hide the project in a confusing 
array of shadows of trees and bushes. Put the 
thing to be photographed in an open spot where 
the sun can shine evenly on it. 

Generally speaking, your snapshot results stand 
a better chance if you rest the camera on some- 
thing solid—a tripod if you have one, or even a 
box or table. This is so because slow-speed in- 
expensive cameras may get a “fuzzy” picture if 
your hands jiggle a little as you snap it. Before 
you take the snap you'll have more time to get 
the project properly centered in the view finder 
if it’s resting on something. 

If you have to take the picture of your project 
indoors you probably know how to do ‘it. If not, 
you can usually get the advice you need at the 
store where you buy your flash bulbs or flood 
bulbs. You can also take a time exposure without 
using either type of bulb, but if you plan to do 
that, read the directions that came with your 
camera. If you’ve lost them inquire where you 
bought it. 

One final bit of advice—make sure that the 
article you want to photograph gets in the picture. 
If you look carefully in the view finder of your 
camera you'll have no trouble along this line. 
If your camera is one of the very inexpensive types 
that has no view finder, all you have to do is 
“aim it” somewhat like a gun. 

We'll be looking for better pictures of some of 





John Lecher, of 447 E. Indiana Ave., Philadelphia, 
Pa., is the builder of this rakish '/2-mile racing car. 
It has a ‘28 Chevrolet chassis and a Ford engine and 
running gears. He's already raced it, and he tells us 
that it handled well and got good results. This photo 
wins John a $3.00 Workbench award and a Certificate 
of Merit 


n MECHANIX ILLUSTRATED 

















ips 


piece 
lored 





>body 
nakes 
»f the 
yench, 
hand 
in the 


etting 

day. 
‘using 
it the 
where 


stand 
ome- 
ven a 
d in- 
ure if 
sefore 
0 get 
finder 


roject 
f not, 
it the 
flood 
ithout 
to do 
your 
> you 


t the 
cture. 
your 
line. 
types 
do is 


me of 





via, 


and 
us 
oto 
ate 





Editor’s Workbench Chips 


those projects we hated to turn down. If you 
submitted a snapshot to the Editor’s Workbench 
and it didn’t get in, it may have been the fault of 
the picture itself. Check up on the old box 
camera technique and let’s see a better snapshot 
this time. You can all do it—because many 
Workbench contributors already do. And you 
don't need expensive equipment to do it. 


News for Modelers 


MAY of you have written in expressing great 
interest in the model “Q-Ship” whose plans 
appeared in the April issue, and not a few more 








of you have built the model and requested an | 


encore. 
we've decided to do something about it. 


Such popularity must be deserved, so | 


Next month’s (July) issue of MI will bring | 
you complete plans and dope for building a | 


model of a U. S. Navy submarine of the “T” class. 
Naturally, some details which are military secrets 
have been omitted, but even if we’ve used our 
imagination here and there we think you'll agree 
that it’s a beautiful model, and well worth 
building. 

[Continued on next page] 











Howard V. Gary, of 1150 Brice Ave., Lima, Ohio, 


built this trim little motor scooter. Howard's just 16 
years of age but he certainly did a good job when he 
built it. It's powered by a '/. horsepower “souped up"* 
Briggs and Stratton engine which gives it a speed of 
35 miles an hour—and 80 miles to the gallon. It does 
all this with a 150 Ib. passenger. Equipment includes 
3 brake and an automatic clutch. This snapshot brings 
oes a $3.00 Workbench award and a Certificate 
° erit, 
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If You Work Efficiently 


in the Home Trenches 


Many millions of us are soldiers in this war 
although we can never join the armed forces, 
Ours is the job of backing up our army and 
navy in office and store and factory and 
home. 

Like the man in the armed ranks, you can 
serve best only if you are trained—trained 
for greatest ability. Winning the war needs 
your best possible knowledge and service on 
your present job or on the more responsible 
job for which you can prepare. That will 
mean more profit for you but nfore impor- 
tantly it will mean better service toward 
victory. 

Would you like to know how you can 
train for this bigger service—without losing 
a moment from your present work? Our 
48-page booklets—one on each major field 
of business—tell you how, tell you of the 
opportunities and requirements in the field 
and describe our effective training. 


They are free. 
Ask forthe one 
in the field of 
your choice. 







LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 6493-R Chicago, Ill. 


I want to know how I can train for better service. 
Send me your free booklet about the ticld I have 
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HELP for AUTO MECHANICS 


This ONE BIG BOOK gives complete, step-by-step instructions for 








































doing ANY repair job on ANY auto made since 1935! Includes ALL 
1942 models—405 trucks. Same Official Manual now being used by 
aut hool U. S. Army, Contains over 900 photos, drawings; 450 
charts tables, 60 big pages ( rs over 200,000 repair jobs! 
Only $4 complete. Send No Money. We ship C.0.D. Write MoToR 
ROOK DEPT., Dept. 2611, 572 Madison Ave., N. ¥. C. Money back 
if not satisfle 
. © 
Many Finish in 2 Years 
Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work—prepares for college 
entrance exams. Standard H.S. texts supplied. Diploma. 
Credit for H. S. subjects already completed. Single subjects if de- 
sir igh schoo! educatic pa | Lt very. pmnoreans for advancement in 
business an industry and sc *t be handicapped all yoor 
life. Be a hoo! emydoste 7 your trainings now 
Bath on sennest. No obligatio 
merican School, Dot. HA28. Drexel at 58th, | Chicago 
correspondence Courses In SPECIAL 
RADIO nd ELECTRICAL ENGINEERING BRAY 
ELECTRICAL ENGINEERIN Get good grasp 
of wide electri- 
+3 i 'd Pres ‘1 by we at Ir Ce or ure future. Modern 
e can une ders siand quic 
RADIO ENGINEERING | "Ext : n radio, public address, 
tress ns you to be 
guper-service m an. real vac lician. Experimental kits 
furnished Diy na given o Tuition, ONLY $25, either 
course Deferred P ayrment pla : l 
< i name a k for fr plen af suheet entet " 
3 some t etails. ND N¢ 
Lincoin. Nebr. 


LINCOLN ENGINEERING ‘S$cHoou Box ‘$31. M42" | 


F oliow 
This Man! 


Secret Service Operator 
No. 381s On The Job! 
Follow him through all the excitement of 
his chase after the counterfeit gang. See 
how acrafty operator solves a murder with 
tell-tale finger prints! Thrills! Mystery! 


F R c E! The Confidential Reports 
= No. 38 Made to His Chief 


Earn a Regular Monthly Salary 











Write for rene orts and free oe Blue all the Ide mtification Bureaus in 
J A 40 


Book of C € Le arn w rt merica! Se for list of over 

can be rome a Fin pots rir - L a rt. ureaus qmplering our graduates 

at home, in spare .» at small Ww rite today! Litereture sent only 

cost. Our gra By rus 43° of to persons stating their age. 
INSTITUTE OF APPLIED SCIENCE 


1920 Sunnyside Ave. Dept. A-235 Chicago, Hl. 
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Author 


E REALLY haven’t room enough on the cuu- 
tents page to tell you everything we would 
like to about MI authors. For instance, Myron 
Weiss, who wrote “Hitting the Atom Harder” (on 
page 35) is one of the foremost science writers 
in America. He was Science News Editor of Time 


magazine for 12 years and has written for many 


scientific publications ... 

Willy Ley, whose photograph and brief biography 
appear on the contents page, and whose plea for 
the manufacture of mine throwers appears on 
page 56, is one of the world’s most versatile science 
writers. Instead of being an expert in one field— 
as are so many authors—Mr. Ley is a jack-of-all- 
science. Besides keeping abreast of developments 
in the current hurly-burly of munitions science, 
and writing a daily piece on the subject and finish- 
ing up a new book, Shells and Shelling, to pair 
with his Bombs and Bombing volume issued last 





William 
alifornia. 
“She's slow but steady, and 
ittle wind to move that you can spin it by 
a puff of cigarette tobacco smoke at it."' That 
and this one 
is built from old car parts and a pair of old metal 


This windmill was built from MI plans b 
J. Burton, of 4218 Burns Avenue, Hollywood, 
According to Mr. Burton, 
takes so 
blowin 
certainly is high praise for a windmill, 


barrels. This snapshot brings Mr. Burton a $3.00 
Workbench award and a Certificate of Merit. 
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autumn, Mr. Ley pursues a long-standing interest 
in living evidences of the known and guessed past 
of this planet. In fact, his book on the subject, 
Days of Creation, was published last winter. 
Friends tell him they think he delves into the 
early days of the Earth as a change from the grim 
reality of war life on it today! Maybe that’s an 
idea for Workshoppers—take up a history hobby 
as leisure-time escape from today’s headlines. 
You air-minded readers of MI will be inter- 
ested to know that Mr. Ley is one of the world’s 
foremost experts on rocket flying, too. His first 
book, published in 1926 when he was 19, was Trip 














Charles Irish, of 200 Kensington S., Hamilton, Ont., 
has been building boats from MI plans for quite a 
time He's also built an airplane from FLYING 
MANUAL plans. He tells us that he and his friend, 
W. Tremblay spend a lot of time in these boats they've 
built. The one in the photo is their version of Scram, 
from MI plans. This little speedster has had 6 different 
engines, and is shown racing along with '36 Chevrolet 
motor. A $3.00 Workbench award and a Certificate 
of Merit go to Mr. Irish for this snapshot. 











This graceful sailboat is the work of Robert Michen- 


felder, of 48 South Long Beach Ave., Freeport, a. 
Island, N. Y. Robert scaled up the original plans 

Nomad, an MI boat. He tells us that she's one of the 
handiest and safest boats in the neighborhood. It 
looks like a beautiful job, and brings Mr. Michenfelder 
@ $3.00 Workbench award and a Certificate of Merit. 



















Amazingly effec- - 
{tive new method of 
extracting black- 
heads automatically 
by vacuum and pressure 
= WITHOUT squeezing 
the skin or injuring tis- 
sues. Operates with three 
fingers — reaches every- 
where. Scientifically de- 
signed in plastic and sur- 
gical steel. 

Cautich. ai e. *, A or 


Money Refunded. 


DIRECTION FINDER — RETRACTS 
AUTOMATICALLY—LATER EJECTS 









EXTRACTED BLACKHEADS. 


BALLCO PRODUCTS CO. Dept. 113 
S16 Fifth Avenue, New York, N. Y. 
Enclosed is $1 for VACUTEX, FREE Postage (if 
C.0.D., pay mailman $1.20). If not satisfied, 
& may ‘return it in one week and $1 will be 
tefunded. (| Money Enclosed {J Send Collect 
Mr., Mrs, 
Miss 


Pee ee 


Address. 











THE PLASTEX Industry needs manufacturers on small 
scale and for big production of Lamp and Clock, Stands, 
Art Goods and Novelties in Plastex and Marble imita- 

unnecessary. material makes 


ret 4 re sellers. Rubber molds furnished for 
speed pre duction. Small investment bring s good returns. 


We are now placin 

manufa facture Ambitious m 

prosperity. Our free booklet will interest and benefit y« yu. 
PLASTEX INDUSTRIES 


Dept. 3 1085 Washington Ave. New York, N. Y. 








TRAIN NOW AT LINCOLN 
Here is REAL opportunity for you. Prepare 
now at this nationally known Lincoln School 
for good-pay position as Aircraft Inspector. 
Big demand. Quick promotion to earnings 
as high as $3600 a year. Lincoln’s new 
Inspector Training developed in cooperation 
with Aircraft Factory executives, takes only 
14 weeks to complete. Men 18 to 48, not 
immediately subject to draft, 

with high school or equivalent 

education, accepted. Married 

men with children especially 

desired. WRITE TODAY for 

: information, 
LINCOLN AERONAUTICAL 
546 Aircraft Bidg. 





at NSTITUTE 
Lincoin, Nebraska 
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INVENTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (ssea-00) of the U.S. Patent Office. 
if you want te profit 
take steps to apply for a 
once 


by your idea, you should 

Patent at 

r first step is te get this Free Book. 
illustrated book contains wes ie information 
you should have. {ft tefls you fully how te obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive a ‘‘Recerd of invention” form on which you 
can easily ree Personal and Confidential 
Servi Yo c. be Sereenenty agadies only by a 
Registered ‘Attorney whe is © Member of 

the Examining. ‘Corps of the U. 8. “patent Ofiee. All com- } 
munications eonfidestial, 

MAIL COUPON TODAY te FREE PATENT BOOK and RECORD OF INVENTION Form 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


interesting 








Woolworth Bidg., 35th Fleer, Dept. 62-B. New York City i 

‘ MILLER BUILDING, Dest. 82. 8. _WASHINGTON 
@ Please send me your Free © Obtain a Pate and 4 
8 your “Record invention” form ' 
i RN sncnianpainionsiaudnmpevehinexéensnos hisidantinae 
: H 
BD GERIIDED ccccercnsnenssenvecsntssennsenie PERT ROOTS ‘ 
8 ' 
beeen ewe eenenensesennenssesscend 
My Personal service 
A i ' assures strictest con- 
fidence on all your 


patent problems. Send 
PERSONAL SERVICE Patent problems. Send 
ing, or sketch and description of your invention, and $5.00. 
I will make a search and report promptly as to its patent- 
ability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 761 Victor Building, Washington, D. Cc 


New Ideas now Salable 
Before li 


Small n ——— 7? meed new inventions for ee 1 vilian 
arkets ctical, useful ideas now td 
without p stenting expense. Write for | #. u 
CHARTERED INSTITUTE OF AMERICAN INVENTORS. 
Dept. 5S, Barrister Building Washington, 0. C 


TENTS 4 


AND TRADE MARKS |= 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of | tien” form 
427 SNOW BUILDING, WASHINCTON, D.C. 





















BONDS : STAMPS 
ann AUTO-DIESELS 


Practical, tested training. Backed by 36 
includes Auto Mechanics, Diesel Service and Operation, Diesel Power 
Generation, Machine Shop Practice, Auto Electrics, etc. Flexible 
plan to meet specific needs of those with or without jobs. Oldest 
largest trade school in West qualifies you and helps you get a 
geod pay job. Transportation allowed to L.A. Earn room and board | 

j 












years experience Course 


while learning. Request Free Catalog. 
Dept. MMA-6 


National Schools .ovinceces 
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Into Space, and rocket ships for years were his 
chief preoccupation. His 1928 treatise on the 
possibility of space travel is said to have in. 
spired the novel from which the sensational 
German movie “By Rocket to the Moon” was made, 
Besides writing on rocket ships, Mr. Ley built 
up a group of enthusiasts who eventually num. 
bered 1,000 owning a rocket-proving ground near 
Berlin and a full-time staff of six engineers and 
mechanics. Ley, who speaks and writes English, 
German, French, Italian, Latin, Dutch, and Rus- 
sian, corresponded with rocket experimenters in 
Europe and America and his organization became 
the world center for news and information on 
rocketry. 

Like so many others of intelligence and educa- 
tion, Ley found Hitler’s Germany intolerable and 
emigrated to the United States in 1935. One of 
his first acts here was to travel down to Jones 
Beach to pay his respects to the horseshoe crab, 
familiar to every visitor to northeastern Atlantic 


beaches. To him the crustacean was a rare speci- 








Steve Karafit, of R. 6, Box 49, Celina, O., built this 
cab for his tractor. Quarter- inch waterproof ‘plywood is 
used in it with fir | x 2's for framework. The windshield 
is from a Model A Ford, and the side window from 
glass obtained ina wrecking yard. The total cost of the 
cab was $15. This snapshot brings Mr. Karafit a $3.00 
Workbench award and a Certificate of Merit. 








this 
It's powered with a Model A 
motor, and has a propeller of Mr. Morey's own design. 
Construction is almost entirely of wood, the framework 
ace age with a good grade of unbleached muslin 


Bernard Morey, of Brewerton, N. Y., built 


5-passenger motor sled. 


shru in place with airplane dope. Mr. Morey says 
the sled will carry 2 passengers over any kind of snow 
or ice. When § ride in it 3 sit in front. He's never dared 
to hold it wide open for more than about half a minute, 
he says. On the ice, it appears, the little high speed 
streamliner has an urge to hit 200, and Mr. Morey isn't 
anxious to see how far it could go in that direction. 
This photo brings him a $3.00 Workbench award and a 
Certificate of Merit. 
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men previously glimpsed only in well-stocked 
European museums! 

Today he constitutes the science department of 
New York’s adless tabloid newspaper, PM, and 
will become a citizen this year. He is very proud 
of his new bride, Olga Ley, who is a well-known 
artist and photographer and famous in her own 
right as the “exercise girl” of PM and the maga- 
zine Parade. 

[Continued on next page | 








Emmett Sharp, of Woodlawn, Va., R. |, Box 171, is 
the builder of this a Dutch Windmill. It's made 
largely of scrap material, Sharp tells us, as that's 
his hobby—making pte a out of almost nothing. 
This is certainly an excellent job, judging by the snap- 
shot. It brings Mr. Sharp a $3.00 Workbench award and 
a Certificate of Merit. 


THE BOODLE BUG 














Roy O. Wells, of 322 West Whitney St., Sheridan, 
Wyoming, built this "sawed-off" fishing and hunting 
car. He calls it the “Boodle Bug." It's a 1928 
Chevrolet one-ton truck, shortened 46'/, inches. The 
cab is also cut down and rebuilt. It has old 8-ply 
tires with 4-ply reliners, and carries only about |5 
pounds pressure in them. He tells us that it's the 
best mountain car he's ever tried out, and it'll go 
places other cars couldn't even start to go. It cer- 
tainly looks as if it could. Roy says his handy and 
powerful little private jeep was easy to make, re- 
quiring little welding and no machine work at all. 
This snapshot brings him a $3.00 Workbench award 
and a Certificate of Merit. 
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FOR EXAMINATION 

RN 
ELECTRICITY 
INCLUDING RADIO 
AND TELEVISION, 

















Here’ rreat news for anybody interested in Electricity 
17th. edition of Applied Electricity b rhit rig zht down to date 
with NEW electrical mnie cts COVE “ 10 big Volumes and 
| shipped FREE 
— BIG FIELD! Big Demand! 
Beginners 
and Experts 


over 2000 page 


n privileges 
with ou “gineers now given 
NOW to all buyers of this famous 
Cyclopedia of Electricity. 
AMERICAN TECHNICAL SOCIETY 
(Publishers—Home Study Courses) 











st: anc i ‘it 











——_ ee ee 
| American Technical Society, Dept. EA320, Drexel! at S8th St., Chicago 
for 10 days’ free use, NEW 10 volume ct of Applied 









3 to ‘ i ea ertificate entitling me 
f eur will pay the delivery charges 
I nt no and ov ~4 

« th as > after 4 day s, the 

a t { " S20 vada 
NAME .cccccccecescesesesa 

ppt ‘ ~ - 
cITy stein shenednen — 
I ' of 


% Get This Book 


FREE 


All Americ ins who have an 
iny r n 


meri ty useful to their 
country af urge t 
* ' immediatel 
Our new FREE BOOK “How 
To Protect, Finance and 
Sell Your Invention guide 


— you from the first step in 
getting patent protection to the final step of 


marketing and profiting from your invention. 


i meer er ARE NEEDED a e 


All Am ns—inventors & 1. ded individuals 
1 m7 


1 invention or in 
“i to 






try t n Stile , as rr 
new izets, weap mprevements on existing ones 
We can help yo sclosure maintained in secrecy. 
Take the FIRST STEP NOW. Write today for 7 
FREI iat exp! ' “ vy tep cading toward 
patent | ‘ 


MORROW & BERMAN 
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BUILD THESE from 


“MI” Pamphlet Plans 





OU can bells the proj fects illus- 
trated abore | ing the simple 


convenient OMT ‘pamphlet plans 

Detailed plans, specifications and 

instructions are now available in handy pamphlet form for only 25e 
apiece Perfect projects for the workshop fan! 


Pamphlet plans are available for: 

BONNIE, an 18-ft. cabin sloop (above). 
DUSTMASTER, all-purpose photo enlarger (above). 
XP-3, gas-powered model pusher plane (above). 

CL — CLIPPER, a full-sized training glider. 

PA _ supe rb br ojects are easy to build with MI pamphlet plans. 


FAWCETT PUBLICATIONS, INC GREENWICH, CONN. 


Canadian orders not accepted 


WIATIO 


MORE DRAFTSMEN ae on planes, motors, equip- 
ment. Big pay. Special « tion Drafting course trains 
you QUICKLY at home i FREE Bulletin. 
No obligation. Address 

American School, Dept. AA28, 












— time. 





Drexel at 58th, Chicago 
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Study "ENGINEERING si Home 


With A Chartered Educational Institution 
Drafting; Archi- 





Courses in Fncineer ing: Electrical: Civil; Mechanical 

tectural; Aut« ve te viesel Aerc jautical; Radio; Structural; 
Mining: Indu trial Highway Petrole Marir Refrigeration; Air 
| ame ag ot Chemical; Arts ‘ Phile sophy: a ication; | ene 
Health; Medical a ru log olog *hysics; Chem 
stry; Cec —_ ~ ence Theology “3 aw ‘Aare ulture; business 
Training mtn: Mathematics; Sta atistics. 


- INCORPORATED, 4610-DC, Sheridan Rd., Chicago 


TRapE CAMERAS /” 


Generous allowance on your camera toward a new of 

used model of your choice. Write giving description 
of present camera and tel] us what you want Write 
for free MOVIE or STILL Bargaingram. Dept. MD 









_ MADISON ST.. CHICAGO. ILL 
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Underbrush 


THE WPB (War Production Board) has ordered 

razor blade manufacturers to curtail drastically 
their output of double and single edged blades 
in order to conserve steel for war industries. It 
is estimated that nearly 1,600 tons annually of 
high grade steel will thus be diverted from “non- 
essential” to essential use. Unfortunately, the 
operation of shaving has come to be an “essential” 
to most men, Rex Stout and Monty Woolley 
excepted, and not a few blue chins are going to 
be hard hit by the announced quota of one blade 
per week per man. Unless the age of facial fungus 
is to return, something has to be done about it. 
And cheer up, you bristling, beetle-browed he- 
men, something can be done about it. 

Believe it or not, to use a well-worn expression, 
the life of the average paper-thin, double edged 
beard bolo can be at least tripled by a very simple 
method. All you have to do is go to the five and 
ten cent store and buy a 2 ounce shot glass—the 











is the work 


“living room radio" 
of 28325 Hoover Road, 
Centerline, Mich. As Mr. Mottl is a radio hobbyist he 
had been keeping the exposed operating unit of his 


This good-looking 
of Giles Mottle (W9GQZ), 


radio on a desk. It looked out of place in the living 
room so he scouted around for an old console cabinet. 
When he found this one he simply cut a rectangular 
hole in the front at the top, and placed the set in it 
on wooden skids. With a little polishing up, he got this 
beautiful result. It's not a bad idea for mounting old 
radios in new cabinets, now that radios may become 
a trifle scarce. A $3.00 Workbench award and a Cer- 
tificate of Merit go to Mr. Mott! for this snapshot. 
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heavy kind with the sloping interior. Take it home 
and put it in the bathroom cabinet, next to your 
having equipment. When the razor begins to 
feel like a two gang plow dragging through a field 
of Buffalo grass all you have to do is place the 
blade vertically in the shot glass and twirl it 
rapidly around the sides with the forefinger. 
First one way, then the other. This will hone it 
up very nicely and give you a comfortable shave. 
Do it before each using and it'll easily last a week. 





Notes 
\ AJOR MALCOLM WHEELER-NICHOLSON, 


MI’s war expert, scores again this month. 
You will remember his criticism of the Army’s 
M-3 tanks which appeared in the April MI. If 
you will turn to page 90 you will see how the 
Army has met his criticism: The position of the 
main gun has been changed as the Major sug- 
gested, the silhouette has been lowered, and every 
other detail of his criticism has been answered 

. Along the same line, we note that the Army 
has accepted the offer of Elmo Bannister, Texas 
stunt flier, to train parachute troops in the tech- 
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Many Special Features... 


ALL Designed To Help You Make Fast Segre 
- RAYE R a Tralee ne starts right at the begin- 


» You Do Practice-Giving Experiments “M » 


Radio ° folds each subject in a sim- 

atfed, logical. “unde watatse dable style. tS easily learn Television, 
equency lat ang Sign pal Tracin Mobile Radio (Auto- 

r an  s iat n Radio, Electronics, Facsimile Radio, Radio Set 


Reparr and Installation work. 
TRAINING pesneees you FOR A Sysinass » 4 yous OWN 
oR OD RADIO JOBS AT EXCELLEN 




































re cinating and progressive field a Radio offers 
many opportunities to the man whe wants to get ahead. My 
Training is desi t 
tunities. SPRAYBERRY 





Your Training will m 
NO PREVIOUS EXPanrence NEEDED 
It makes no difference what your education. has 
been. I can fit you auickly for a o—< paying Radio 
job. IT make at e you to sp Radio prin- 
iples and remember tt rem. Your Suet cess is my full 
responsit vility. 
YOU GET PROFESSIONAL TEST Gaupomens 
PLUS COMPLETE RADIO 
w the the Radio Parts given (ever ie needed to 
omplete Rec betver) ° ‘ 
J £ int ormative experiments your own 
hands. you are supplied a modern TESTER- 
ANALYZER. EARN WHILE YOU LEARN 







My BUSINESS BUILDERS show you 
“ Lt ow to put your equipment to ac- 
mw TH WA tual use in & andling oney-making 







CEbe «Radio Service Jobs shortly after you 
begin Training. 

THE SPRAYBERRY COURSE !S Soe 
UNDER MONEY-BACK AGREEM 












U. S. Government Jobs 








. i7-- 
Victory Program ~~ FRANKLIN 
. / INSTITUTE 
Increasing ; Rept. Stis8 
. / Rochester, 
Appointments , New York 
Gentlemen: Rush to me 
Robert Reith, of R. R. 1, Marion, Indiana, built this Prepare Now for = FREE. of charge, list of 
trim little moth class boat from MECHANIX ILLUS- Examinations © , 5: ,Covernment big, pay 
TRATED plans, and tells - _— Bg my like F > 3-page book describing sal- 
runabout. uilt mostly of plywood, the little cra = P ra) 
was a simple one to plank. That and her speed provide 32-Page Civil Service / —_, my — 
several good reasons for her popularity. Readers Book Free / n-- yo * "§ P me ies 
who'd like to have a boat like wale ere qrehey how to quality for exa 
dreaming right now about the plans of the one tha 
ran in the May issue of MI. Blueprints are available Mail Coupon / Name ..... 
for the new model at $2.00, from Fawcett Publications, Today— / 
Inc., Greenwich, Conn. if you order a set specify RE / 
blueprint No. 983. This photo brings a $3.00 Work- sU Address .... 
bench award and a Certificate of Merit to Mr. Reith. 
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Trims Lawns 


in One Simple, 
Easy Operation 






, Save Time 


~~" MONTAMOVWER, 
~ OR 

Tired backs and aching arms just don’t hap- 
pen to users of MontaMower. All the drudgery and noise 
of lawn mowing is done away with. No dead weight to push 
and pull. Instead, just 7 p ds of live mechani that first 
gathers then cuts the grass closely, smoothly, and to the 
correct height; no matting; no streaking; no clatter; no 
rattles. Cuts a 16” swath through long grass, dandelions, 
spike grass and weeds. Cuts right up to walls, fences, trees 
or posts; leaves no fringes to be trimmed by hand. Cutters 
are self-sharpening. Built to last many years. Guaranteed. 
Thousands in use. Sold direct, from factory. Costs little. 
Write at once for guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 


368 Houseman Bidg. GRAND RAPIDS, MICHIGAN 













MORE DRAFTSMEN NEEDED in all man- 

ufacturing and building lines—$30 to $50 a 

week an.l UP. Learn quickly at home in spare 

time. Selectire Employment Service. Write 

NOW for FREE Bulletin. No obligation. 
American School 

Dept. opaze. Drexel & S8th, Chicago 


A BECOME AN EXPERT 
Geecetive Accountants and C. P. A.'s earn $2,000 to $10,000 a year. 


housands of firms need them. About 20,000 Certified Public Account 
i in the U.S. We train you thoroly at home in spare time for 



























ants. Write for free book," Accountancy, the Profession That Pays.'* 
LaSalle Extension University, 6493-H, Chicago 
A Correspondence institution 
ss a — 
STAMP-COLLECTING IS ONE OF 

AMERICA’S f.OST POPULAR HOBBIES 
Our Stamp Dealer Advertisers will be glad to help you 
build an interesting collection. Take advantage of their 
friendly, cooperative service by writing to them today. 
You'll find them under Stamp Collecting in the MONEY- 
MAKERS & MONEYSAVERSSECTION (pages 27-31). 


7. YOUR WAY 
77 70 SUCCESS! 


DON'T COPY — LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE ORIGI- 
NAL CARTOONS at home that you may SELL! Course 
contains 26 lessons and over 600 itlustrations. Ali foronly 























Send name and address for free details. 
RAYE BURNS SCHOOL, Dept. F, Box 3589, Cleveland’ Ohio 
BE PREPARED! LEARN TO SHOOT WITH BENJAMIN 
MACE In ee E 22 








HARD 

ACCURATE SHOOTING 

WITH CHAMBERED AIR 
You can use new model BENJAMIN AIR RIFLES WITH .177 

LEVER HAND PUMP anywhere, for practice er just plink- 

fn, around the house of camping, fishing, hunting, ete., at low ent cont. dheot- 

tne bs ustable with amazing maximum power and accuracy o 

rol ot forward luace to « wh vant vbn, Belt Actlon-Hammer Fire-Hair 

r-Satety Leck-Hand Purng. Single Shot BB witht tb. shot $9.00» 

Bingle Shot Cal. 177 or .22 rifled —with $00 pellets $10.50. Also s complete line 

of Improved BENJAMIN GENUINE COMPRESSED AIR oad 7 PIs 








TOLS. No License Required. Write for details and FREE . 
BENJAMIN AIR RIFLE CO., 829 Marion St., St. Louis, Mo., U. S. A. 
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Editor’s Workbench Chips 


nique of “bat-man” ’chute jumping—another sug- 
gestion made by Major Wheeler-Nicholson (in 
the August, 1941, issue) ... The South Bend Lathe 
Works has just issued a new edition of its book, 





How To Run a Lathe, and it is a good one for. 


all lathe operators to have. Copies of it are avail- 
able for 25 cents. Write the South Bend Lathe 
Works, Department 9M, South Bend, Ind....A 
hunch for you car owners: If rust has formed on 
your automobile’s rims, it is a very serious menace 
to your inner tubes. Inspect the center of your 
steel rims, clean and treat them with rust- 
resistant paint . . . Who says America isn’t the 
greatest nation in the world? Our soldiers are 
now eating off silver-plated dishes! Their knives, 
forks and spoons are silver-plated, too! The 
quartermaster corps is using silver to replace 
chromium, which is much more precious now for 
the war effort ... And, to show you how the war 
has upset our values: Gold is now being used to 
line chemical retorts and kettles. It replaces 
stainless steel ... 


Wig Wag 


INCE the article “Flag Initials for Your Car” 
appeared in the April issue our mail bag has 
been jammed with letters from sharp-eyed and 
technically minded readers calling our attention 
to the fact that some of the flags given in the chart 
on page 101 in that issue are no longer in use, 
having been discontinued a few years ago. 
To these keen correspondents, and to all our 
other readers less well-versed in nautical lore, 
we offer our sincere regrets for the error, and 


85 H.P. SCRAM 

















“1 am enclosing some snapshots of Scram, which 
we built from MI plans. And you can bet we are 
mighty proud of her too. Especially when bystanders 
say, ‘Oh! what a beauty of a boat.’ But that isn't tne 
half of it, they get their biggest surprise when they 
see it performing. Boy, it's a honey!” ; 

That's the way Marion A. Waller and J. $. Hopkins, 
of 2013 Jones Street, St. Joseph, Missouri, begin their 
letter. They used a Ford V-8 85 horsepower motor in 
the boat with the flywheel forward. A marine re- 
versing transmission and universal joints complete the 
job to the propeller shaft and to a log shaft of their 
own design. A Cadillac water pump cools the engine, 
the water being exhausted through jacketed exhaust 
pipes to the rear, cooling them en route. 

They end their letter with a post script saying that 
they'd be glad to answer questions from readers to 
the best of their ability. The picture brings Marion 
and J. S. a $3.00 Workbench award and a Certificate 
of Merit. 
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Editor’s Workbench Chips 


wish to report that the faces of those responsible 
are a satisfactory shade of crimson. We have no 
alibis either—it was just one of those things. 

Readers who are not familiar with the Inter- 
national Code of Signals situation may be inter- 
ested to know that the letters C, D, E, F and G 
(plus some other changes which do not concern 
us here) were altered in 1934, after an inter- 
national conference in which the various maritime 
nations participated. Rough spots were ironed 
out, and all the pennant shaped flags were made 
to represent numerals, while the rectangular 
flags stood for letters of the alphabet. Thus the 
confusion caused by having a few alphabet flags 
also represent numerals was avoided, and the 
whole system better standardized. Below we 
give you the corrected flags for the third to 
seventh letters of the alphabet: 























George J. Deschler, Jr., of Route 1, Box 239-A, 
Racine, Wis., is the builder of this trailer. Incidentally 
that's George sitting beside it. It cost $130, and in- 
cludes a built-in cupboard and electric lights. The 
sides and ends are built from 34" plywood, making the 
trailer quite light. It can be towed 50 miles per hour 
behind a car without difficulty, Mr. Deschler tells us. 
This snapshot brings George a $3.00 Workbench award 











SPEED YOUR * * 
GROUND TRAINING 
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GENERAL AERONAUTICS 


A Complete Ground School Course 
In One Easy-to-Read Volume 


By HILTON F. LUSK, former Dean’ 
Boeing School of Aeronautics 
This Popular \ Complete Up-to-date 530 page 
won Thoroughly Explains alt 
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bi earnings of Men and Women in the fascinating pro 
sion of Swedish Massaye run as high as 500 ¢ 
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ok THE Cotlene of Swedish Massage 
30E. Adams St., Dept. AS8. Chicago 


ELECTRICAL rains. 


URGENTLY NEEDED! 
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ter jobs 1 t s. Learn fundamentals of electric a ee wy 
t fs machine, sho oP. wirt ~~ 
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Ave. ” Washington, D 
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You Need this NEW ana 
“UP-TO-THE-MINUTE” 
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TECHNIQUES, MATERIALS and PROCEDURES alos FF 


Zips MANVAZ 
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New 1942 edition, 516 pages, Learn why Hobart is the out 
512 pictures —all that’s new standing welder.— Why you 
in arc welding. No welder or should know more about its Vm 


student can afford to be without 6 
it — answers all welding ques- g=-—= 


tions. Worth hun- 
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dreds—S5S day Free In- 


Postpald spection. Order now, 
HOBART BROS., Box £M-62, Troy, Ohio 


ORDER Your Books at ONCE! 
Just clip this ad with your name 
and address together with your 
check or money order, MA/L NOW! 


HOBART 
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“One of the World's Largest Builders of Arc Welders and Equipment ” 
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Run Your Railroad Like a Real One! 


MODEL RAILROAD 
ENGINEERING 


By David Marshall 


HIS practical 288 page volume shows you how to 






plan, build, and operate your equipment along 
authentic railroading lines Includes complete data 
on: track layout, yards, tunnels, bridges, scenic effects, 
signals, centralized train control, power and rolling stock, 
manning the railroad, the timetable—it's all in this 
big new book. *“‘Unqualifiedly, the best, Say the 
experts. Illustrated. Send for it now. 


con 5 DAYS. Write your name, ad- 
FREE dress, business connection or reference 

in margin, mail to HARPER & BROS., 
49 E. 33rd St.. N. Y. C. After five days remit only 
$3.50 or return the book, 





















Qualify quickly asa Machine or Too | Designer by home study 
= epare time. Entire defense program depends terosly 
m the egehinn sod. tool des! - oak a defense 
machine e jesigners w co 
reconstruction. Many now making * 8100 to 3125 . Wes" 
Rapidly ‘expanding industry calling for ore machine 
and tool designers than now available. are quickly 
with our step-by-step lessons supervised by a recognised 
Professor of machine tool ouiee Rush name and address today 
complete facts on Machine or Tool Design. Learn what these hiss offer 
ou — bow wy youn can oaky sree . pees poy position. No obliga’ 
1 do—but h 


Bate 
Ohio institute of of Technology, Box 60, Greenville, Ohio 


STUDY AT | HOME 


With A Chartered Educational Institution 
Courses in Arts; Science; Philosophy; Education; Psychology: Public 
Medical Jurisprudence; Sociology; Physics; Chemistry; Po 
| Theotogy;: ng Business Training; Accounting; Mathematics; 
Agricuitu nmgineering; Electrical; lechanical; Civil 
i Architectural; Mining; Drafting: Automotive; fare 
Refrigeratio Highway; Marine; Air Conditioning; 
Industrials Chemical Engineering. 


4610-CC, Sheridan Rd., Chicago 
SPECIAL 
OFFER 
(zy FOR 
sik “— AGENTS 


Geene vans © aren 
oe ane Blue Print 27x36" shows how to find length 

of any rafter, find any angle in degrees, frame 
any polygon 3 to 16 sides, read board foot and brace tabies, 
octagon scale, rafter tables and many other uses. Can be scaled 
down for mode! work as well as full scale framing. Aliso Chart 
changing pitches to degrees for use with Radial Saws. Send SOc 
coin. No Stamps. MASON & PARRISH ENGINEERS, 2106-8 
No. Burdick Street, Kalamazoo, Mich. 
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You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No previous training neces- 
sary. Write today for free literature. 
RYAN AERONAUTICAL INSTITUTE 
__ 436Lindbergh Field- San Diego, Cali California 


[HOW TO BUILD IT 


Beginners as well as expert workmen will find this 








hamdsome, 144-page hook packed with easy, convenient 
plans for a multit ¥: of workshop projects. The new 
How TO BUILD IT offers complete, detailed specifi- 
cations for home construction of toys, midget auto racers, 
model planes, boats and locomotives, playground equip- 
ment, etc. 


This is the handiest, satisfactory and least ex- 
pensive volume of its nd ever offered to the home 
workshop fan. HOW TO BUILD IT No. 7 costs only 
50 cents, postpaid. Send stamps, money order or check to: 


FAWCETT PUBLICATIONS, INC. 
Greenwich, Conn. 
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Jap Bomber’s Small Tail 
Makes It Touchy Flier 








97-HEBM-LR 
Heavy Bomber 


Speed !9! to 228 knots 





Service ceiling estimated at 23,000 ft 











This Jap bomber carries a maximum bomb 
load of 3,000 pounds. Four 30 caliber ma- 
chine guns are also carried, but are of little 
effect against even quarter inch armor. U.S. 
planes are now being designed for consider- 
ably heavier armor than this, however, as 
many Axis machines being used on the 
European front carry 50 caliber machine guns 
as well as aerial cannon. Although this par- 
ticular ship is of somewhat cleaner lines than 
many of the Japanese machines in present 
use, it still carries an amazingly small tail. 
While this feature reduces drag and weight 
somewhat, it also is likely to make the ship 
a touchy flier. Likewise, a more pronounced 
adjustment of stabilizer would be necessary 
to compensate for any shift in C/G following 
a release of part of the bomb load. The 
rudder area, however, is large in proportion 
to the horizontal tail, doubtless improving 
spin characteristics. 
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Flying Fortresses Climb 
10,000 Ft. Above These 








96-VB 
Heovy Bomber 





Speed 174 to 213 knots 


Service ceiling 22,600 








—e-6-e—_—® 











This Mitsubishi 6-place bomber is an in- 
teresting mid-wing design. A maximum 
bomb load of 2,250 pounds can be carried by 
this ship, which has a circular fuselage cross- 
section in common with most modern ships of 
its type. It also includes the peculiar rudder 


arrangement common to most Jap machines 


zt the early stages of the war. The surface 
area of the horizcntal tail is almost equally 
divided between stabilizer and elevator, a 


feature that may have been picked up from 
the German Heinkel. The service ceiling of 
these ships is more than 10,000 feet below that 
of the American Flying Fortress, although the 
Mits a fraction of the load 
in proportion to its power. It is sometimes 
used as a torpedo carrier, in which case it 
carries a single torpedo. 


ibishi carries only 


Before spinning its cocoon, a silkworm eats 50 
times its weight in mulberry leaves. 


one . : , 
When Answering Advertisements, 








Please 


Mention 





Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
War Increases hear mapa You Profiti 
New, patented in ion makes possible 
big earnings AT HOME. Replate auto- 
~ —, rm articles in homes, stores, hotels, 
restaurants, etc.,with durable, = new 

coat of metal—with stroke sh. 
simple, quick. Genuine Gold, Silver, Nickel; 
mium, etc. Everythi furni ed. Outfit 
complete, weedy for use. No shop required. 
Clear from to $5 an hour in lifetime busi- 
Smal -Yiit} starts you in business. 
for itself in 

























Steady pepest. Machine can pa 


week. Send uy 2A DAY for FREE SAMPLE 
and illustrated B you Ft pave 


how. 
life income from a yo th of YO 
built upon satisfied customers. Act at oncel 


WARNER ELECTRIC COMPANY 
215 W. Ohie St., Chicago, I1., Dept. 139 






WARNER ELECTRIC CO., 215 W. Ohio St., Chicago, Il!., Dept. 139 
Gentlemen: Send me Free Sample and Illustrated Booklet. 


Name 
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| 
| 
| Address 


L City 





State 


STUDY AT HOME 
Legally trained men win high- 
er positions and bigger suc- 
cess in business and public 
life. Greater opportunities now than 
ever before tig corporations are 
headed by men with legal training. 


More Ability: More Prestige: More Money | 
We guide you step by step. You can train at 
durigg epare time. Degree of LL. B- Suecesafut 
ates in every eects ion of the U. ‘, e furnish 
all text material, “including lame Law’ Library. ow cost, easy 
te set our valuable 45-page ‘Law Training § for Leadership’’ and 
Ee idence’’ books Send for = m NO 

LaSalle Extension Uni sity pt. 2163- -L, 

A Corresponde nce Institution 









Chicago 


r 


per! 
employment help after gradua 
Get training first, then pay tuition later. 


LEARN BY DOING Write forall devails of my “Pay -Tuition- 

‘e nm nm anc ed mary 

PEM favs bisenical evra bop Aas 
ne al Scho: e 

TRAINING S. Paulina St., Chicago. 33, 











Learn quickly to repair all radio sets. New, different Comparison 
method permits you to do expert work almost immediately. No 
previous radio knowledge needed. Introductory training included 
Simple, picture suggestions tell you where to look for faults and 
how to Ro the = ir. No testers needed for most jobs. Manual 
81x11 in., 112 pages, 16 blueprints, 1,000 hints. 10-day trial. 
Only $1. 50, pesteaia. Money back guaranteed. 


SUPREME PUBLICATIONS, 3727 N. 13th St., 





Chicago, Ill. 





Everything you need plus 12 Hints to Better 
Color Photos. Bargains in Still or Movie Cam- 
om, Projectors, Supplies. Dozens of new items 

Ng than you ever thought available this 
ye: ear. Many items are shi POSTPAID. At 
LOW PRICES CASH or TERMS. Satisfaction 


yf) 
12 
HINTS 7OBETTER 
C Oo L 4] Pp wearentesd os money bee back. iArtnen rite today! 


PHOTOGRAPHY 





Photographic Dept. 7 M-642, Chieago, ii, 
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WAR GARDENS ‘xo Econowtea 


NLIST in the Victory Garden program this 
Spring! You can aid the nation’s war effort 
and also economize on your own household 


ere 
expenses by getting the down-to-earth facts on — B 
war gardens in the new edition of LAWN & GARDEN ‘ 4 
HANDBOOK, just out. This handy and instructive ee A Py 
book features a complete summary on Victory ae , 7 
é I ’ A HAND BODY 
. oj 


Gardens by H. W. Hochbaum of the United States a 
Department of Agriculture. ee Pa ==. 





In addition, LAWN & GARDEN HANDBOOK contains 
many other articles of great value and interest to 
the amateur gardener. The 146 pages of this 
handsome book are packed with information and 
pictures on such useful subjects as: how to obtain 
a good lawn, planting seed flats, the children’s own 
garden, chrysanthemums for Fall beauty, designs 
for brick and stone walks, flower arrangement, and 
dozens of related topics. 


LAWN & GARDEN HANDBOOK will save you money 
in making a landscape plan for your home. This 
book offers four basic garden plans drawn especially ; 
by an expert for this publication. Ordinarily one such plan would cost as much as $100—but 
you get four of them in this 50 cent book! Get your copy today at your newsstand, or order 
by mail with the coupon below. 


A HOME FOR EVERY PURSE 


OU'LL find the home you've always 

wanted—the house you’ve dreamed of 
owning—beautifully photographed and fully 
described in this new book! The new 1942 
HOMES AND PLANS FOR BUILDING contains 40 
new houses within the price range of the 
average citizen. Each house is completely 
covered from all angles, with interior and 
exterior photographs, plus detailed specifica- 
tions. Best of all, HOMES AND PLANS FOR 
BUILDING offers blueprints at a great saving. 
No one interested in homes and houses can 
afford to be without this 146-page book, now 
on sale for only 50 cents. Get your copy 
today at your newsstand, or order by mail 
with the coupon below. 





CUT OUT AND MAIL TODAY! 


Pett eee eee ese See eee eee eS SSS SSeS 


Fawcett Publications, Inc. mi-H-6 
Greenwich, Conn. | 
I am enclosing 50 cents in money order, check, stamps or cash § 
for tt bookis) I have checked below. Please send my order » 
postpaid. 

( ) LAWN & GARDEN ( » HOMES and PLANS § 





Home plans for all types of families, and de- 
signs from all parts of the United States buildable 
for from $3,000 up, are included in this attractive 
new volume. HOMES AND PLANS FOR BUILDING is lav- 
ishly illustrated and packed with information. eon a TE 
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PROFITABLE SIDELINES 


To get your share of the business from our AUGUST ISSUE, your 
our office JUNE THE FIFTH. Mail to MECHANIX ILLUSTRATED 


20¢ a Word 
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SPECIAL BARGAIN BUYS 


ad with remittance must be in 
@e 1501 Broadway « New York 
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FREE make dustries, Dept. R, 1085 Washington Ave 
flavor products rf 
lahe! s-20030 | 
Russel! BRUSH PLATING Outfits connect to a hat- 
a ene tery, no tanks necessary. Almost simple 
HAND-WOVEN MEXICAN goods. An au as painting. Your opportunity to make good 
thent masterpiece. Casa C.O.D. Saltillo, income plating autopart hathroom fixtures 
Couah, Mexico reflectors, mirrors. Get free proof and par- 
—= — ticulars that put you in a paying business of 
PLAYING CARD game. 250% profit. Sample your own, Gunmetal Co., Ave. A., Decatur, 


Box $12, Denver, Colorado. 
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MAKE ARTIFICIAL t i lazed tiles, 
potter thout mold pe inently stained 

ement ! ques anita floors, figurine 
etstor Fireproof, hard, inexpensive, Un- 
n ntevestil unusual. Brilliant samples 

ce P rande Vista (Room 103), Los 

Angel ‘ i 

SELL ADVI RTISING “on your own’, Get 
ill Send others to w you aml 

pile up more ro over 3 cal plans 

reveal ecret ! to tart Free circula 

Mail Order Me julia Nor Broad, Lans- 

Lule ‘ennsylvania 

VALUABLE SPARE ¢ full ¢ propo: 
tious; collection latest mone raki p 

t 1 . tip i 
buil rt P " o 
Ndet Sel Gro Box jol-G 
’ ‘ 

MAW! MONEY met ! Baby-Sho 
rl ! Plasti l el Wood Ne 
i-pric ie 1 nls Simple, protitable, 

natit Free particulars. Novelty Metal- 

Bex YOSA, Church St. Annex, New 

\ 

OWN AND rol your own business \ 

} ! piece ot S00 ways to succeed 

G t ! Postpaid Dept 

LAthe S ly 4 525 3 t Main St., 

\ “ 

MAKE STATUARY ith your 
me ! id Marhl Artitic 
i l Other mon baker 

t ‘ Tex Box Db, st 

\ 





»p te t t 
I Man ' " 
to \ ol ‘ Ss 

1iNS AND le V 
pait 1 it Le 3 
1 styl Write f n 

ha \ “ tral A Chicago 
STAKT OWN Busine hon office No 
pedd l ] or no investment Five 


folder tells he Wi 
Hazel Park. Michigar 
YOU'LL LIKE Resilver 

re, Muakis Chipped Glass 
Ourfit. price Sprinkle, 
Indiana 


Buckett, 23128 Battelle, 
Mirrors, Table- 
Nameplates, 
s Plater, 845, 
Marion 

HOW TO Make Simple Me lds and Pl ur 
Dla * Full details 2 cash or st 
Mastercraft, Livg K.—-trd St, Cleveland, 


mp. 
uy 


ELECTRICIANS URGENTLY Needed! Preo 





tells how to qualify Write Teday, 

I rie Institut Dept. A. Hinsdale, Hlineis, 

|} SELL BOOKS, Plans, Folios by mail. Dee 

criptive list and complete plan—dime, 
Olsson, 562-M West 118th, New York 

START OWN Business—home, office; booklet 

describing **127 Business Plans’ free. Elite 
("o,.. 214-G Grand Street, Nes rk 
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MOLD-MAKING. PLASTE 
Mon kit Te Ihusiness, Literature 
free Ker ixal Sarkrid e. Tilinoie 
COLLECT YOUR Accounts with Checkere 
hoard Svstem. Money back cuarantee. Credi-e 
tors Servis Moorcroft W ng 
START YoU in busir Popcorn machines, 
Potato Chip outfits. Tor Eakins, 30423 
Hic ! Soringfield. om 
4G i NTS TO mail our literature Good 
profits, Home business. M. Maywood, 1133 
troadwav. New Yor! 
MAIL OR inners started to 


ORDER Discest—RPee 
Suc st 1% py. Mako, 522 
St. Louis, Missom 


uM Tennessee, 
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Home Entertainer Now 


“Chairside Styled” 





Introduced shortly before the ban on 
radio manufacture, this new chairside 
tadio-phonograph is considered a 
complete home entertainer because it 
includes Frequency Modulation, 
standard- and short-wave reception, 
plus automatic playing and changing 
of phonograph records. Pushing a 
button causes the record-playing mech- 
anism to slide out noiselessly and 
automatically from the cabinet to a 
iti for loading records. When 
it can be returned inside the 
cabinet. All controls can be manipu- 
lated without the listener having to 
rise from his easy chair. 





loaded, 











WEBER TYPEWRITER Mechanics School. 
Simplified Homestudy—Repairing increas- 
ing. Canton, Ohio. - . 
PATRIOTIC, PROFITABLE - Bus iness, Free 
Information. Researci, 330 Charles, Grand 
Rapids, Michigar Fale 
GRIND LAWN Mowers! Factory proce 
$2.00 capital! De Lambert, Janesville, Wis- 
consin. — ee ae 
HOW AND where to Obtain Capital. Par- 
ticulars Free. Star Service, Wapakoneta, 
Ohio. 





TREASURE FINDERS 











MT-SCOPE METAL Locator Fully Guaran- 

teed and unsurpassed in = ciency Time 
Payment plan, trade-in and cessories, Free 
Literature. Fisher Research Laboratory, Palo 
Alto, California 

EDUCATIONAL & INSTRUCTION 

GOOD “USED’ edue petenell books on all 

subjects bought i nte “dl exchanged. 
Satisfaction guaranteed page illus- 





trated bargain catalog now ready ‘Get it with- 





RADIO—SUPPLIES—INSTRUCTION 





MAKE YOUR Own Simple Long Distance 
Crystal Radio. Amazingly simple Radio 
requires no tubes or batteries yet reception 


over hundreds of miles reported. Special Offer: 


























2 reguiar 25¢ supersensitive crystals and 
complete illustrated instructions only 25¢ 
post paid. Allen, _Dept.- —bD Clinton, Missouri 
RADIO COMMUNIC ATIONS courses quali- 
fying for all Federal licenses. Home stucly 
and resident courses. American _Radio Insti- 
tute, 1123 Broadway, New York, New York 
CHEMICALS | & _ SUPPLIES 
WINN’S NEW ide kits and ap- 
paratus outfits fo ‘ 
Free literature and ¢ send 
3e return postage. iz4 W 
23rd, New York 
COLCHICINE—CHEMICAL which _ecreates 
freak new mutant plants. Folder copy 24 
page illustrated Booklet—copy Plantexper 
ments, 25¢. Questoc, Wellesle Massac setts 
FORMULAS, PLANS 
REAL MANUFACTURING formulas. Lists 
free. W. Cummings, Chemist, Gordon Ave., 
Syracuse, New York 
WARREN M. WHITE, 1390 Commerce, Dal- 
las, Texas. Formula Consultant. Inquiries 
wel yme 
FORMULAS—ALL Kinds, Moneyvmakers 
Catalog Free. Kemico, 67, Parkridge, Ili- 
nos 





RUBBER STAMPS & MARKING DEVICES 


CUSHIONED 
__are » bet tter! Ads- 





—35e. Ours 
, Wis ‘onsir 





2913 MI 





Il LINOIS RUBBER Stamp Work 
0. Rockwell, ¢ igo. Cat 








STAMP COLLECTING 
POSITIVELY GRI 


Scott's International $4.00 Stamp 
covering er * Worl contains 36,000 
trated, des iv s : 
Standard $3.50 Catalogue 
cyelepe lia’’ , 
Fr gn Appro 





ATEST Free offer—Latest 
Album— 
illus- 




































gain : Stamp Service lio a 

ABSOLUTELY FREE—Scott Latest D 
Luxe Loose-Leaf $3.50 Album, coverir 

er Western nisphere r—Sta 

$3.00 Stamp Cat e, to approval appl 

he ng customers. Our approvals fe 

only the finest and latest Sout umd ¢ 

Amer America’s Stamp Servi 

Springs, California 

VICTORY PACKET Free—Includes stamps 
from Tanganyika—Borneo—Animal—Scare 

Rabyhead —Coronation—Early Victorian—Air- 

mail—Map Stamps Big Catalogue— 

f send Se for postage. Gray S ; 

pany, Dept. MM, onto, Canada 

FREE! LEEW \RD Ts . Cayman Is., Turks & 
Caicos plus 60 different mint Geo. VI Coro- 

natie poster stan , wo Bag il service ap- 
! nts sending 3c post . Tatham Stampco., 


Sprin gfie eld-D9, Massac ent 





I APPROVALS ‘l 
give you the 
opportunity to 
examine various | 
assortments of 
stamps before buying. 
This is a special Cour- 






























































Springy Plastic Hoops 
Make New Chair 





Constructed entirely without metal, 
this new war-time chair takes its design 
inspiration from the flowing lines of 
modern airplanes, according to the 
architect who planned it, Lewis M. 
Scott. It’s considered so ingenious he 
was awarded a patent for the design, 
Weighing only 20 pounds and needing 
only two yards of upholstery material, 
the chair is supported on two springy 
hoops of the same transparent plastic 
from which bomber noses, turrets, and 
inclosures are made. The model in 
which Miss Ruby Stevens is shown 
seated above combines amber Plexiglas 
with blue velvet. 




















FREE comp LETE Set Jugoslavia seml- 
postals ieants for selected sets @ 

approval Herol i, Box 1127B, Woodhaven, 

ve 

80 SELECT U. S vr ymmemoratives, rr 
Mixed I S. Stamps over 150 Varities, 

5x Jungkind, Box 806MX, Little Rock, 

Arkansas : : : 

U. S. 2618, 5e Hawaiian, ¢ 
only 20¢ to applicants for 

M. Haycock, 61 Obrien Plac 

York me: 

ASTONISHING 100 DIFFERENT 5c! At- 
tractive appr il nited Stamp Service, 

Rox 491-T, Lexington, K ntucky 

ir ogg “ogg parce greene Two colorful mint 

; Appre 1 ap ints only. Portet, 

ox 18 . Dunean, ‘Okla homa 








z Commeme 
Seiden- 


60 DIF FERENT U. 8., inclu 








ratives, Airmail 10c, No Approvals 

berg, Baroda, Michigan pete 

RUSSIA efense set (4). Enclose 
posta 1 Ressler, Third Street, 

Somervi 5 

MANCHURS u THRE E ~ Comple te Sets 5e, 
Meyers 5 Ww Third, Veru, Indiana 





FREE PRE wit M with approvals. Vargo 
Stamps 1123 eland. Racine, Wisconsii, 
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| 
oc ona ep esae Ch chclson Company, tesy Service extended iaaaie GMa, Gai 
, Sherman ep P-25 “*hicage 3 b 
en sian Geeaaaiaeiinie by Stamp Dealers. Cooper- ANTIQUE FIREARMS 
PRECISION CONDUIT-BENDING”™ shows | ate with them by looking over ———— : - - 7 
you how to bend pipe to exact measurement, A 1 Stamps as soon as you ANTIQUE FIREARMS. Indian ; Relics, 
Mail $1.00 today for your copy. J. Boas, 2054 pprova as y Swords, Minerals, Antiques. Circulat. 
East 47th St., Brooklyn, New York receive them. Then send payment Museum, Wen Illinois 
patna ape = for the stamps you keep; and return 25 GENUINE INDIAN Arrowheads, $1.00 
TYPEWRITING SIMPLIFIED. Touch Sys- those you don't want. Catalog. Geo. Holder, Glenwood, Arkansai, 
tem, $2.00. Weber Typewriting School, 
Canton, Ohio RARE COINS 
BUY AMERICAN! U. S. only. 500 mixea—| HIGHEST CASH Prices Paid for Indias 
AVIATION 2 fei 100 Gidterede ‘better r- nenemanaanet 8 Cents, Lincoln Cents, Old Rare Coins. 
BUILD AND fly your own full-sized Glider, | $1.00; 50 different 35c. No approvals. Pri¢ Know Coin Values. It Pays. Send a ? 
Rugged, streamlined. Easy to build with | list on request. Dan Watson, Dept. MI, Box] 1°42 Catalogue of prices paid for al Bs 2 
simple hand-tools. No welding required. Any 825, Columbus, Georgia Coins, portation Bldg., Chicago Co., Dept. 
large field can be its airport. For full tn- wae ponEr " — 7 Jtansportation Digg. _Snicage. 
structions, diagrams and plans, mail quarter eS, States Hard to get, 7S = FREE! FOREIGN Coin, banknote and large 
Specify Booklet 2. How-To-Build-It Editor, asee's 2 ti Mg ong - bone an on jours. 50 page illustrated coin catalogue to ap 
Fawcett Publications, Inc., Fawcett Bidg., Ror ox ban = > a nern Stamp Co., | ,,,, 1 service applicants. Send 3c postage. 
Greenwich, Connecticut, Riot SR — Tatham Coinco., Springfield-9, Massachusetts 
. GET THE best stamps through our Stamp | COMMEMORATIVE $%s. Columbian, Lit 
PROPELLERS FOR Aircraft, sleds, boats, Exchange Club. Write for particulars. coln, Stene-Mountain, Long-Island, Cleve 
dehydrators, fans Catalog 1%c. Banks Pro- Globe Cover Service, 707 25 Street, Oakland, land, a 00 each. Large illustrated Catalogue 
@ellers, R.F.D,. 7, Ft. Worth, Texas. California. 25c. N. Shultz, Salt Lake, Utah. 
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Plastic Glazing Strip 
Replaces Putty 





This thick, flat ribbon of pliable 
plastic covered with lead on the out- 
side takes the place of putty and other 
glazers on windows. Once pressed 
into shape with the putty knife to fit 
any given contour, it retains that shape 
indefinitely, or until reshaped to an- 
other contour. It adheres closely to 
wood and glass with a water- and 
air-proof seal, is indestructible, non- 
oxidizing, and insecticidal. It comes 
in rolls handy for applying and is 
shaped and cut to length on the job. 





HOBBIES, COLLECTIONS 
BEAUTIFUL STONES removed from rings, 
ete. 100 assorted $2.00. Lowe's, Box 311, 
St, Louis _Missouri 
TWENTY DIFFE RENT cactus plants post- 
paid @1. Art Glovers, San Dimas, Cali- 
for: 
MAGIC TRICKS, JOKERS, PUZZLES 
MYSTIFY FRIENDS! Make tricks fascinat 
ing hobby! Become a magician. Earn govd 
@oney. Dollar trick, two catalogs, circulars, 
all for dime, Nelmar, J-2851 Milwaukee, 
Chicago 
Wi St PPLY every noted magician. Large 
Pr ional catalog 25c. Holden, 222 West 
42nd St., New York. 
SIX EEN WORLD'S best card tricks and 
‘ he. Sterling Magic, 345 John R., 
Detrvit, * Michigan a = 
NASTY MITLER Trick Sheet 10 
Box 164-M, New-Castle, Indiana 























. Bake r, 





CHALK TALKS 
TRICK CHALK Stunts, Catalog 10c. Car- 
Sens 














ist John Balda, Oshkosh. Wisconsin. 
DETECTIVES 
-SECRET Investigations — 


DETECTIVES 
I Method by Former Government Detec- 


tive Finger-prints Secret Code, Booklet, 


Free. Write—lInternational Detective Train- 
ing 77-M Orpheum Building, Jersey City, 
New Jersey. 





DETECTIVES—WORK Home—tTravel. Ex- 

perience unnecessary. Detective Particulars 
free. Write, . ae Wagner, 2640-V Broad- 
way. New Yo 





HYPNOTISM 


SONGWRITERS 


“SELL YOUR Songs’ New Booklet, 25c— 
music set to words $1.00. Commonwealth 








Conservatory, 423 7th Street, Boston, Massa- 
chusetts. 
SONGWRITERS, write for free booklet, 


Profit Sharing Plan. Allied Music, Dept. 
45, 7608 Re ading, c incinnati, ¢ Ohio. 
SONGWRITERS! AMAZING, convincing 

offer. Hibbeler, C32, 2157 No. Avers, 
Chicago. 


BODY-BUILDING COURSES 
EXERCISE EQUIPMENT, courses. Special 
offers! Free booklet. Good Barbell Co., 
4676AX So. Grand. St. Louis, Missouri 


CAMERA & PHOTO SUPPLIES 

FOR VERY little money, you can build an 

ultra modern P! Enlarger that handles 
any size film from 33 mm, to 9x12 em. Any 
hobbyist with average skill can make it. 
Complete instructions, diagrams and plans— 
(L imit -~4 = on hand.) Specify 
3 -To- Build-It’’ Editor, 
Fawcett Public ati 1 Inc., Fawcett Bldg., 


Greenwich, Connecticut. 





























cE on films, rolls, packs, etc 
724—49th Street, Brooklyn, New 








PHOTO FINISHING 


36 EXPOSURES DEVELOPED and printed 
to 3%4x4% $1.00. 18 exposures developed 
and printed to 3%x4% Tic. 8 exposures de- 
veloped and 8&8 doublesize prints 25¢. Split 
rolls developed and printed doublesize 35c. 
Write for Complete Price List. Village Film 
Laboratories, Dept A. Box 4046, Village 
Stat ion, Los Angel les, California 
THE PHOTO Mill. Immediate Service! No 
Delay! Eight exposure roll ae 
printed and your choice of two beautiful 5x7 
double weight professional enlargements, one 
tinted enlargement, or eight reprints for 25c 
coin, Developing and eight Jumbo prints 25c 
coin. The Photo Mill, Box 629-K, Minne- 
apolis, Minnesota. 
FOR THE Discriminating Amateur—8 ex- 
posure rolls, 2 prints each, 25¢e. Miniature 
rolls enlarged 2 to 6 times, 8 exposures 25c. 
16 exposures 50c. 33mm. 36 exposures, 3x4 
enlargements $1.00 Unexcelled auality, 
prompt service. Paramount Photo, 1583—Ist 
Avenue, New York. 
VEL OPED and 4x6 oversize glossy 
Velox prints & exposure 30c. 12 exposure 




















45c 1G ¢« _ sure 60c, Overnight service. 
Clemet Phot Service, 1318 W. Columbia 
Ave “Philadelphia. ennsylvania. 








PICTURE an enlargement! § spar- 
deckle-edge Enlargements and roll 
1 5e coin; 116 size or smaller; en- 
large reprints 3c. Enlarge Photo, Box 791C, 
Ma assachusetts 


KODAK ROLL , developed with 16 guaranteed 
deckle-edge Velox prints 25c; 36 exposure 
35MM roll DK20 developed vaporated enlarged 
to 3x4 $1.00. Superlabs, Box 68, Elroy, Wis- 
consin 
QUALITY PDEVELOPING—Prompt Service. 
6-8 Exposure Rolls two each, 25c. Free En- 
largement Coupon. Postcard brings mailer. 
Petyt Studios _ 3310W 65 Street, Chicago 


AMAZINGLY BEAUTIFUL hand colored 
prints 6-8 exposure roll developed, printed 
25e trial. Reprints 4c each. National Photo 
Art. D116, Janesville, Wisconsin 
SIXTEEN BEAUTIFUL Hollytone prints 
with eight exposure roll developed—25c. 
Hollytints, M-1350, Hollywood, California 
ROLLS DEVELOPED Two Sets Prints 
Reprints 20c. Dozen 35MM. Enlarged c. 
120-08E Liberty, Richmond Hill, New York 


ROLL DEVELOPED with sixteen guaranteed 
fadeless glossy prints for quarter. Modern 
Photo, Box 30, Plaquemine, Louisiana. 



































SPECIAL—-BEAUTIFUL 8x10 rich sepia en- 
largements only 50c. Silverstein, Dept.-M, 
180 W. Washington, Chicago. 





BYP NOTISM. COMPLETE 20 Method 
rse 25¢. Western Institute Hypnotism, 
DP) } Palatine THlinois. 


MUSIC—INSTRUMENTS & INSTRUCTION 

NEW POPULAR text book, scientific piano 
tuning and servicing, $3.00. Howe, 116 

Pinehurst Ave.. New York 

HAWAIIAN GUITAR Music. List on Re- 

quest. Golden Gate Publications, 1724 Tele- 
grat Oakland, California 

LEARN SWING piano! Postal brings free 
folder. Christensen, 768 Kimball Hall, 


icago, 
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MOTION PICTURES & SOUND 
EQUIPMENT 





8-16-35MM FILMS. Bought, Sold, Exchanged 

Complete Subjects $2 up. Catalogue, sample 
film 10c. International, 2120 Strauss, Brook- 
lyn, New York 


DEVELOP YOUR own movies. 
Bulk films—Prepared developers. 
yenera Company, Davenport, Towa 





Save 60%. 
Write 


Infra-Red Heat for Fast 
Darkroom Drying 





Designed for studio and darkroom use 
where speed in drying is essential, this 
new heat lamp generates a flood of 
infra-red rays that are converted into 
deeply penetrating heat as soon as they 
strike film or paper. The drying proc- 
ess is started from the inside out. 
The ruby color is pigmented into the 
glass while still molten; the ruby glass 
permits the worker to turn from the 
relative darkness of safelight illumina- 
tion to the faint ruby illumination of 
the new bulb without eyestrain or 
shock to optic nerves. Among the 
uses of the new lamp are the speeding 
up of the drying of ferrotyped prints, 
prints drying on blotters or on 
stretched-cloth drying frames, and the 
quick drying of single films or strips 
of roll film. In cold months when low- 
temperature solutions are a problem, 
the new bulb provides rapid heating 
of processing solutions, and quick dry- 
ing of roll film tank reels, tanks, 
accessories, wet towels, etc. Made only 
in 250-watt size, the bulb has a burn- 
ing life of 6,000 hours, 





DRAMA & WESTERN 35MM Silent Film. 
Linden Film, 501 Adams Street, Steuben- 
ville, Ohio. 


8-16MM FILMS. All types. Free catalogue 
(sample 10c). Garden Film, 317 West 50th, 
New York. 


USED 16mm. sound film—100 feet $1.00, 
postpaid. Blackhawk Film, Davenport, Iowa. 


HOME MOVIES 


$1 BRINGS “SURPRISE” assortment 8MM 
Tinted Titles! LeMoine Films, Nevada, 
Afi ssouri 


MOVIES, 1942 CATALOG Free; Samples 10c. 
Goodwill Company, Jackson, Tennessee. 


AUTOMOBILES—MIDGET CARS 


WHIRLGAS SUPERCHARGERS, $3, in- 

crease mileage 20%; power 10%. Refund 
guarantee. University test. Any car; give 
make, year. Wrench installs 15 minutes. John 
Hanley, Manufacturer, 5719 Loraine, Detroit, 
Michigan 


MIDGETS, 

tors. Used and new, 
motors, $5.00 up), 20c. 
543-B, Zanesville, Ohio. 


RECONDITION MOTOR without installing 
new rings! No priorities! Devereaux, Box 
212-B, Battle Creek, Michigan. 


AUTO SUPPLIES & EQUIPMENT 


CONVERT YOUR car to burn Diesel ofl 

Save up to 70% fuel costs. Cheap installa- 
tion. Wonderful performance. Proven factory 
method. Different and better. Costs nothing 
to investigate. Write for free circular No. 
5A. Harrington Company, 201-204 Man- 
chester Building, Portland, Oregon. 


























MOTORSCOOTERS, parts, mo- 
Complete lists (50 
Shipps Midgets, Box 














RETREAD TIRES with old casings, new 

method, blow torch main tool required, free 
literature, or send $1.00 for complete instruc- 
tions, simple, cheap, no priorities, satisfaction 
or money refunded. The Harris Co., Boaz, 
Wisronsin 





ESO-S 8MM movie films 50% less. Spooled or 
bulk. Ask for D-10 Catalogue. ESO-S, 3945 
Central, Kansas City, Missouri. 





TIRES BAD? Repair your own. Inexpensive, 
no equipment, instructions 50c. Irving, 
B367, Haverhill, Massachusetts. 
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Desk Leaf Provides 
Table Space, Too 





4 
Ra 


A boon to offices and apartments of 
limited space is this new desk with 
crop-leaf which can be raised when 
additional area is needed to spread out 
work of the person typing. In an 
apartment, the leaf would permit con- 
verting the desk into a table large 
enough for meals for two persons; 
some of the drawer space could hold 
linen and silver, the rest, stenographic 
materials. 





AUTO TRAILERS 
ALL ABOUT 


supplies, et: 





trailers construct i pa 
61 pages vital infor 


trailers, Set 








anyone interested in home 
Stephes Co., Z801IMI Lith, Kansa cit 
Missouri 
moves ee ee. — 
MOTOR SCOOTERS 

MOTORCYCLES, a a — D. XN ", 

used, parts ar ccessories k 
Large stock, Bargains. Tilustrate Mt eotahen, 


lie. Indian Motorcycle Sales, Kansas City, 


Missouri. - 
MOTORSCOOTER 


MIDGET car parts, kits 
he 





Closing out! Stamp brings circulars $ 
50 used meters (£5.00 up), 20¢ Shipps 
Mideects, Bex 543-B, Zanesville, Ohlo 





MACHINERY, TOOLS & SUPPLIES 
RECLAIM DULL and broken drills, with Nu 
Way Drill Grinder Circular Free. Tractor- 
Lite Mfg. Co., Si Iney, Iowa. 
GRIND | DRILL Ls like fi factory: attachment for 
bench grinder, Cheap. Factory, 811-C East 
31. Kansas City, Missouri, 


ELECTRICITY & ELECTRICAL SUPPLIES 
ELECTRIC PENCIL: Writes—Engraves all 

Metals. $1.00 postpaid. Beyer Mfg., 4515-G 
Cottage Grove, Chicago. 


WELDING—PLATING—SOLDERING 


BUILD D.C. Plans, Supplies, 
Welders Club, M-Mart, Chicago, 


FOR INVENTORS 
INVENTORS:—HAVE you a useful, non- 
military invention for sale? Practical new 
ideas, patented or unpatented, urgently needed 
by manufacturers and consumers. Write for 
details. Chartered Institute of American In- 
ventors, Dept. 5-B, Washington, D. C 
LOW cost, Book and advice free, 


PATENTS: 
L 















































F. Randolph, Dept. 3411D, Washington, 
c. 
G ET YOUR own patents. Blanks, instructions 
si. ¢ Cudding Sons, Campbell, ¢ slifornia 
‘ TASH FOR practic cal ideas and inventions. 
vl Bell. FA-0411 Measant, Chicago. 
PATENTS 
INVENTORS: —FORESIGHTED = manufac- 


planning post-war sale of 
products, If you have a 
useful invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
Dept. 5-A, Washington, D. C. 


turers already 
new non-military 
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INVENTIONS PROMOTED. Patented or 
Unpatented. Write Adam Fisher Co., 582 
Enright, St. Louis, Missourt. 


PATENT ATTORNEYS 


INVENTORS—PROTECT your 
Patent. Secure “Patent Guide’ 





— 
idea With a 


—Free. No 














e for preliminary information, Write 
nce A. O'Brien and Harvey Jacobson, 
-gistered Patent Attorneys, F, Adams 
Kuilding, Washingtan, D. C,. 
INVENTOR’S GUIDEBOOK containing 





06 mechanical movements and advice about 
patenting, selling inventions, also ‘Record of 


I ntion’’, Free. Frank A. Lederman 





Registered Patent Attorney, 154 Nassau 
New w_York 
. BOOKLET free. Highest refer- 
ults, Reasonable fees. Wats 


Victor Building, Washington, 








INVENTIONS WANTED 
a“ NTORS:—SMALL manufacturers need 
new inventions for altered civilian market 
of seu ha a pract ical, useful idea for sale 
write Chartered Institute of American In- 
entors, Dept. 5-C, Washington, D. ¢ Ce 
INVENTORS TY NPATENTED inventior 
now salable with posit @ saltauenas under 
patent 1 : ‘cue. -cost procedur - 
te . American Patents Guna 
11. Washingtor Dc 
reroMo 
Unpatent Ww e Adam 
Enright. St. Louis, Missouri. 
CASH FOR 
onted. Mr. Ball, 
Illinois 
MANUFACTURER 
or idea leon, 
Minnesot 


MODEL & MODEL SUPPLIES 
MODEL PUSHER Plane that’s far superior 
to ¢ ve onal gas models, Pusher protects 
propeller and motor from damage on rough 
nd Terrific climbing ability 
ve to be an expert to make 











ED Dp, Patented or 
Fisher Co., 5382 





In entions—patented or unpat- 

FB-9441 Pleasant, Chi- 
cago, 
new Invention 


aul, 


W t WANTS & 
Dakota Bldg., St. 
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How-To-Build-It Editor, Faweett 








itUsT ow ! New mo lel speedh 
Gnaes IP’-T torpedo type hull 
prefabricated Mahogany trimmed 
Patented shafttube block, shaft 
plans, photographs, instructions 
postpal Circulars 5 
Maryland 
STEAM ENGINES 
Anton Bohaboy, 2297 
Tersey 


All part 
thruout. 
Full size 
Price $6.50 
Bermoco, Berwyn, 








Circular 16. 
Rahway, New 


3 boile rs. 
rice, 








SHIP MODELS 
SHIPS! NEW catalog; Nits, fittings, acees- 
sories, 128 illustrated pages 25¢ (contains 
refund coupon). Polks, 429-D Seventh Avenue, 
New York City 
MODEL RAILROAD | SUPPLIES 
RAILWAY MODE Ls. ‘ omplete Line In- 
formative Catalogs oO gauge | SS 
THO 48 Pages 15e, Walthers, 235 
waukee, \ Wiscons in 
MODEL ENGINES 
LATEST os —— 25e. Refunded. 
Howardeo., M-2117 North Ashland, Chicago, 


HOME CRAFTSMEN 


PATTERNS Plywood 
Silhouettes 








13 
IS 


rm 
bk 

















CATALOG Novelties, 

Lawn Ornaments, ’ 
Numerals Decal nsfers, Handy 
Tools, New Power Sander. Other Lines. 590 
articles finely illustrated Writ today, Wo- 
Met Shop, Ashburn, 4 orcia 











MAKE $17.00 FOR, 14 hours pare time 
work, Assemble and sell Dillabaugh Row- 
hoats. T furnt h material, per inst ~uction 
Write today for b money mekinrg provositior 
“ R Dillabaug i 7911 Mallory, JV’ortland, 
Oregon ie 
WOODCKAFTSMEN THREE ~ Sxlt three 
6x9 whatnot patterns ell for 25e stomps or 





coin, Catalog free, Carter Brothers, Ferrum, 

Vircinia 

PRECUT HOBBY Lumber Selected Northern 
Hardwools. Send for Folder—M, Andorra 

Forest P roduc ts € 0, M: arlow, New Hampshire. 





1000 ) TELUHOW PLANS. $. Homeworkers of all 
ages ew illustrated catalog 10c. C, King, 











East Kingston, New Mampshire 
REFINISH F " RNITU RE, Instructions 1% 
Write I. Kepko, 500 Thornton St., Sharon, 


Pennsylvania. 








New P. A. System Set) 
Up Quickly 




















New aid in solving proble-ns connected 
with public address situations is pro- 
vided by this system which can be set 
up in a few minutes. It uses only 30 
watts of electricity for operation. Two 
speaker cases mount on two ingenious 
fold-down speaker tripod stands, which 
can be extended from 46 to 78 inches 
and have adjustable swivels. The 
system also includes an amplifier with 
phono top and tubes, a low-feedback 
microphone, a takedown stand, and @ 
portable case, in addition to cables, ete, 





BUILD-IT-YOURSELF 
BUILD YOUR tractor from second-hand aute- 
mobiles! Convert your horse drawn farm 
equipment into tractor drawn equipment. 
Garage, East Wareham, Massachu- 





Netlen $ 
tts 
MAKE BATTERY 
wood Instructions lie. 
Litchville, North Dakot« 


BOATS, OUTBOARD M°TORS 








charger, fly spray, plastie 
Benson Corners, 








ENJOY ALL the thrills of fishing and sailing 

in your own beautiful 18-ft. Cabin Auxil- 
iary Sloop. ew to build if you follow in- 
struction mplete plans, diagrams and 
co aoe wally only 25c. Specify Booklet 1, 
Write today to How-To-Builld-It Editor, 


Fawcett Bidg., 


iweett Publications Inc., 
enwich, Connecticut 









sy-to-Build, Kayaks, 
Outboards, Tnboards, 
about for auto engines. Over 
300 in stock, Complete kits, Simpl> to assem- 
ble. Semd Ie (coin) for all catalogs with 
illustrated construction details. Largest selee- 
tion offered. Kayak Boat Co., }52A-East 129% 
St., New York Citv 





U-MAK-IT ROATS—E 
Rowboats, Dinghies, 


Sailboats. Rur 








OUTROART MOTORS—used and rebuilt 
bargains, list free. Used parts, save money. 
Crandall-Hicks Co. 953 Commonwealth, 
Boston, Massachusetts 
EATAES OUTBOARDS, 


ts, Construction Kits, "42 





Rowboats, Duck- 
Models, Ie 











a. Catalogs. Cre-Craft Boats, Millburn, New 

Jersey 

SAILKITS 100 SQUARE foot area $6.75, 
other sizes. Sails for all boats. Alansail, 98 


Chambers, New York City, 


JUNE, 1942 
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FORD AND Zephyr marine conversions. 10c 
coin. Lehman Engineering Company, Dept, 

Cc Newark, New Jersey. 

JTBOARD MOTORS, used parts, Outboard 

Exchange, 9614 Flatlands Ave., Brooklyn, 

New York. 


SPORTING GOODS, FISHING TACKLE, 
GUNS 














WE BUY for Cash, Trade, Sell Used Guns, 

Ammunition, Binoculars, Stoeger Arms 

Corp., 507_Fifth Ave., New York, 

SEND lle FOR list 100 used guns. Fray- 
seth's, Willmar, Minnesota, 


DOGS & DOG FOODS 
"oe aicckien Means Collie—Rat Terrier 
Sheckler Kennels, Nevada, Ohio, 
ARCHERY 


BOWS—ARKOWS Construction-Instruction 
B vie. Catalog free. Archery, 617 South 
































An HERY EQUIPMENT. Catalog free. 
le Aaron Co., 3115 East Monument, 


PERSONAL 


MONOGRAM YOUR own cigarettes—simple, 

quick, distinctive. Electrogenizer will do 
many thousand, Send 50c¢ in Defense Stamps 
for complete unit—also your initials and 
specify type—Script or Modern, Electrogenizer 
Co., 3223 Olive, Chicago. 





ELGIN, WALTHAM Watches $3.50, Make 
big money. Free watch and jewelry catalog. 

Plymouth Jewelry Co., 163-C Canal St., New 

York 

WATCHES $1.98 UP. Elgin, Waltham, 
Bulova, ete. List free. Wineholt, Box S57, 

Woodbine, Pennsylvania. 








WIN PRIZE Money: Booklet—*Successful 
Contesting’’ Shows how. 10c postpaid. Bul- 
letin listing $100,000.00 prizes included. 
World Publishing, 4515-K Cottage Grove, 





Chicago, 
LOWEST P — S blades, Apris, X-cellos, 
Silvertex, ide; many others. Free de- 


tails, Star Prodaste Dept.—A, Buffalo, New 





CONQUER ILLEGAL Slot Machines! Par- 

, 3c stamp. Devereaux, Box 212-F, 

Michigan, 

MEXICAN LEGAL Matters. Wm. Cocke, 
Reliable American Attorney, El Paso, 

Texas 























b MONUMENTS 
FIELDGLASSES, peteqeores, MONUMENTS—DIRECT Low Prices. Freight 
MICROSCOPES. ETC Paid, Lettered. Guaranteed. Free Catal 
LENSES—BUCILD your own “Tl scope, field ind samples, Write Granite-Marble Factory, 


glass, microscope, riflescope, A sortment 
of fifteen enses—$1.00 pos 1. Slight 

chipped on edge. Satisfaction pe ee A guar- 
nteed. American Lens Company, $324 North 











ld, Chic 0. 
SPECTROSCOPES 
SPECTROSCOPE for quick chemical analysis 
. 6. Cudding Sons, Campbell, California. 





REAL ESTATE. FARM LANDS 


40 ACRES NEAR White River, unimproved 
poultry land. $190; $5 down, $5 month!y. 
Free list and literature. Hubbard, 224 Gross- 
man Rldg., Kansas City, Kansas. 


AUTHOR'S SERVICE 








Ai7, Oneco, FI 





BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 





MASSIVE B ASAT divisioeatalogs rare 
VUriental success secrets nobtainable else- 
where Psychology Ilypnotism Ovcultis: 
(Deductible). Nothing Free 





Sox ST, Chicago. 


MINERALS—PRECIOUS STONES 
SEND lic FOR Beautiful Gem Tourmaline 
crystal with Catalog request. Rare gems, 
fossils, minerals, gem cutting equipment, 
iuorescent lamps. Grieger, 405 Ninita Park- 
Pasadena, California. 
START A Gem or Mineral Collection. 6 rough 
Gemstones, genuine, $1.00 postpaid. Catalog 
with complete listings Free. Hil] Co., R7-R, 
Salem, Oregon. 











JEWELRY 
GENUINE DIAMONDS, out-of-pawn prices, 
unredeemed loans and distress merchandise; 
men’s, ladies’ rings, one carat $95.00, % carat 
*45.00. Shipped for Free Inspection, Apprai- 
1. Send for Free List, hundreds of beautiful 
Lloyd Butler, 
Association, 
Chicago. 








i onds, very low prices, 
President, Prudential Loan 
}-GF North Clark St., 
MISCELLANEOUS 
REAL FRIED Chicken Recipe. Tender, Juicy, 
Wonderful F! a, 25e Coin Or Stamps. 
Garland, Box 236, N. Tonawanda, New York, 
RECEIVE eas mails, magazines, 
samples. Your name in numerous mailing 
ists 1c, Howard, 396 Broadway, New York. 
75 DOUBLE EDGE razor blades postpaid for 
dollar bill. Howard Co, P.O. Box 336, 
Libertyville, Tlinois. 























ANY’ BOOK (New, Used, Out-of-Print, Rare) 

promptly supplied! Lowest Prices! Send fo: 
Free Bargain Catalogues! Old Prof's Book 
Shop, 116 Areadia Court, Pontiac, Michigan. 


ARTISTIC PHOTOGRAPHS. List, 


dime. Parisette, 55 Nunn Building, 
ter. New York, 





sample, 
Rochies- 





NEW WRITERS wanted to re-write ideas in 

papers, magazines, books. Splendid oppor- 
tunity to “‘break into’ profitable writing field 
steard for Free Details. Comfort 
Writer's Service, Dept. F-140, St. Louis, 
Missouri. 





WATCHES, WATCHMAKING, ETC. 


WATCHMAKERS M eyo Tools, 

Jewelrs ee sold. Best prices for Old 
Gold, Diemend Free Catalog. Ben Segal 
Company, Box 150, Chicago. 





Gb at er 1) TREASURE, Minerals, free book- 

photographs, Fisher Laboratory, Palo 

Alto.” c alifornia. 

MORE BUYERS for your money, Write to 
Bill Corvell, 23rd Floor, 1501 Broadway, 

New ew York City. 

WELDING GENERATOR. Remsen, 82 Route 
29, Hillside, N. J. Wanted: Sea Diving 

Equipment 




















WANTED—MISCELLANEOUS 
GOLD, jewelry, teeth, coins, dia 
mercury, etc. Ship! Simon's, 352 
Cleveland, Obio. 





CASH! 
monds, 
Old Arcade, 





Letters To 


The Editor 








To the Editor: 

That “new” ack-ack gun shown on page 91 of your 
March issue can’t possibly be anything but an “old” 
Lewis gun dug out of some World War I armory. It 
was patented somewhere around 1911 and was used by 
the British army in Flanders in 1914 

Did someone slip up or did someone slip one over on 
you? 

Paul St. Gaudens 
Coconut Grove, Florida 


A slap on the wrist to the news editor. 


* * * 


To the Editor: 
On page 91 of the April issue of MI you s‘a‘e that the 


Republic ‘“‘Thunderbolt” is the fastest fighter plane in 
the world. 
Now, I don’t say that it is not the fastest, but the 


British have had a plane out for several months called 
the Hawker Typhoon which has a single Napier Sabre 
engine of 2,350 h.p., and it looks so smooth and stream- 
lined that compared to the Thunderblot it seems as 
though it should be 50 to 75 miles an hour faster. 
Guy Ness 
Big Spring, Nebraska 


. 
While we can’t tell just how fast the Thunderbolt is, 
we can tell you that no plane in the world can pass it— 
no matter how streamlined the other plane may look. 


> * > 
To the Editor: 

I've read almost every book and magaz'ne on :a’‘l- 
boats, sailing, navigation, eic., ever published. Your 
BOATING HANDBOOK was no exception. Ii’s by far 
the best all around publication. Many amateur sailors 
like myself have always wanted to see a MEcHANIx 
IttustRaTED type of magazine dealing only with yacht- 
ing 

Espe cially enjoyed were 
Summed up in simple language Dr 


June, 1942 Whew Answering Advertisements, Please 


“Improving the Breed” which 
Curry's theories 


on aerodynamics; “Learning the ABC of Sailing,” which, 
in a few pages, does what many beginners books have 
failed to do; and “Elements of Navigation,” for its 
understandable presentation. 

The articles on sailmaking, sail planning, sail rigs, 
fittings, buoys and care of sails are excellent. Unlike 
most articles of this sort, which, from time to time have 
found their way into non-boating magazines, they 
appear to be written by men who know boats. 

I never wrote a letter of this sort before. If too many 
Long Island sailors aren’t in the Navy, you should 


receive many more. 
Pvt. Louis Cohen 
Co. B, 16th Engrs. 
1st Armored Division 
Fort Knox, Kentucky 


. * * 
To the Editor: 

Thanks for the article on book shelves in your 
February issue. Some of the larger stores in Pittsburgh 
featured similar shelves at substantial prices in their 
advertisements of the same period. We were able to 
make these shelves of very satisfactory quality with the 
aid of your plans, and the cost was only about 25° 
of that asked in the advertisements. 

Harry T. Bowman 
Aliquippa, Pennsylvania 
+ * * 
To the Editor: 

Your February 1941 issue had plans for a novel 
mousetrap cigarette lighter. My hobby is making gadgets 
like that and I was wondering if any of your readers 

‘ight have some plans for something like the cigarette 
lighter who would be willing to sell them for a small 


sum. 
Peter J. Myers 
109 Westmount Ave. 
Toronto, Ontario, Canada 
[Continued on page 33] 
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SAVE % 50% ON A NEW BOAT! 


HERE'S THE BOOK THAT TELLS YOU HOW 


y=. you can cut the cost of a new boat any- 
where from twenty-five to fifty per cent! 
How? 


















The answer is in the big, new edition of HOW 
TO BUILD 20 BOATS, which gives complete 
plans and instructions for the home construction 
of all types of seaworthy craft at great saving 
over prevailing prices. 


HOW TO BUILD 20 BOATS (No. 7) is 
just off the presses. It contains some of the best 
and simplest designs ever offered in this famous 
and popular series of Fawcett boat books. 


20 NEW DESIGNS! 


The 20 designs in this new edition were 
created by expert naval architects, have been 
thoroughly tested, and are all new. They 
range all the way from a 7-foot plywood 
pram (rowboat) to a 33-foot auxiliary 
schooner. Many of the boats are powered 
with auxiliary engines, varying from one- 
lungers of low horsepower to 85 horse- 
power V-8 conversions. You're sure to find 
a uesign that meets your needs in this book! 


EASY TO BUILD! 


The new, 146-page edition of HOW TO BUILD 20 BOATS makes it possible to realize your 
dream of owning your own boat. Plans and ins:ructions have been so simplified that anyone can 
follow them. Any man or boy who can handle tools will find it possible to build a sound, sea- 
worthy craft from the detailed, easy-to-understand instructions. The book also contains general 


articles of interest to boat owners and boat fans, covering care and operation of small craft. 


ORDER NOW! CUT OUT AND MAIL TODAY! 


Fee eeseeeeeS2e88 8888888888 208 28888888885 


Now is the time to get your copy! Many S pewcots Publications, Bac. MI-BB-6 : 
boat manufacturers are currently tied upwith 5 Greenwich, Conn. 1 
defense work and may not be able to fill ; Enclosed find 50 cents in check, cash, money order or stamps. § 
normal orders. You can meet this situation g Please send me at once a copy, postpaid, of HOW TO BUILD 20 4 

Ndi : , 30ATS No. 7. 
by building a craft from the plans in HOW ; BOATS No. . 
TO BUILD 20 BOATS, and save money 8. > 
. 9 PREMIO ccceccerecececscese cosscesncsenesnntsenenenqeesssssensensessevecensssbeussesenssenesesesesessseneetOes 1 
at the same time! 5 ' 
’ 1 

No boat enthusiast can afford to be with- : Address -. 
out this handsome, informative book. It costs 4 : 
only 50 cents at your newsstand, or postpaid BD Cob greocesscecececcoctecncncnsserensesecennce ovcodbunenesseioonentntoenseensece State.cccccccccccessocesere 

, a A ’ : ' (CANADIAN ORDERS NOT ACCEPTED) ' 
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Letters To The Editor 


[Continued from page 31] 








To the Editor: 
I have gotten every issue of Mecuanrx ILttustrratep for 
the last two and one half years and the contests you 


run 


ha 
ev 


Ja 


n at different times are very enjoyable. So far I 
en’t won anything, but I am out trying harder than 


I was especially pleased with the drill press in the 





nuary issue. I would like to have more articles like 


these, such as a jig saw and a circular saw, and other 


su 


ch power tools. 
Gerald Schuster 
Dubuque, Iowa 


To the Editor: 
In the March issue there is shown a method for 


ele 


ap! 


‘troplating baby shoes I would like to know 
roximately how long the article must be left in the 


solution with the current on, as I want to try this 


out 


so 


be 


ave 


T™% 


pr 


ar 
is 


in 


In my estimation, every time I spend a dime for MI, 
get a dollar’s worth. 
Edward L. Klotz 
3707 North Kenneth Avenue 
Chicago, Illinois 


The length of time the shoes should be left in the 
tion depends upon the strength of the current 
ng used. About two or three hours is a good 


age. 


* * > 
» the Editor: 
I read MI every time there is a new issue off the 
ess I have copies dating back from January 1940 
not one has an article on skating, which is my 


hob »y. Couldn’t something be done about this in future 


I would like to correspond with anyone interested 
skating, mainly roller skating. I save stickers, 


ticket stubs, pictures of skaters with whom I am corres- 
ponding and anything connected with the sport, and 
have a good collection of these things from many rinks 
on the east coast. 


Bob Gray 
High Flyers Roller Club 
Health Center Skating Club 
Norfolk, Virginia 


To the Editor: 


th 


Hir 


se 


In the April and May issues of MI is an article on 
e propellerless plane. I had an interview with Sir 
ram Maxim at Bexley Park, London, England, the 
cond Tuesday in May, 1894, on that same subject, 


having traveled from Manchester for his opinion. 


About 1909 in Nevada I patented an airplane arrange- 


ment to open slots across the wings to eliminate nose 
dives, to pancake a machine and slow down for landing. 
About 1915 I designed and made a shock absorber that 


allowed the axle to move up and down as the present 
types do, but I didn’t patent it as it looked too simple. 
That was my mistake. 


John Harvey 
955 Golden Gate Ave 
San Francisco, Calif. 





This Bonnie (from HOW TO BUILD 20 BOATS) is the 
work of L. Scott Moorhouse, of 402 Dominion Square 
Building, Montreal, Que. She's shown here before her 
mast was stepped, but she's had quite a bit of sailing 
since that time. Mr. Moorhouse does much of his sailing 
on Lake St. Louis, just outside of Montreal, and writes 
that he finds his Bonnie a sturdy and comfortable boat. 
This photo brings him a $3.00 Workbench award. 








WARNING! 


This is an emergency. Prepare now to defend yourself against 
fists, clubs, kicks, knives, guns and other weapons by using the 
most devastating form of personal counter-attack ever developed. 

Learn how you Fieger your bare hands only—how you can stop, 


disarm, disable i capture a gunman twice your size, This 
ancient but little nen wn science against which neither superior 
size nor strength matter is ¢ ll d SUPE R JU JITSU. 





Secret of its ruthless efficiency is this: unlike fist fighting or 
wrestling you do not match your strength against the attacker's, 
ST. Just the opposite—you yield artfully in 

ssailant’s strength and weight are his own 
it effort you can cause your man to inflict 
himself—so severe are the results, in fact, 











you do : 
uch a way that your 
undoing. With only 
a terrific punishme 





it is agreed these secrets of Super Ju Jitsu will be used only to 
protect yot ir life, your loves i one s and your most valued possessions. 
1ot muscle. So there are no long 





y exercises for you to do. Super Ju Jitsu 
twist = your wrist you can throw a man 
stand an outlaw on his head . 
cnock-out. All this is revealed to you 





ir awn 





ws how 
twice your siz 
how to deliver 












Step 





by_ step you are SHOWN 
Jitsu by picture-method 
ck in your mind so well 
with you to use the right defense 
thi nk later 

rourse. Learn at home alone or 
n you can teach a few new 
ullies you 
s ANY time—how much is 
or $100. And yes, in a 









e next rough 
This ability to handle Ne: 
it worth to you? Easily $25, n ayee 
crisis this knowle ige may be erything you own—even 
life itself! invaluable nowiedue of self-defense 
within every me i's reach we have gone all-out on a large 
scale prog es it possible to offer the complete course 
for only 4. Nothing more to pay, nothing else to buy. 
s is OK—and the 
complete ** R out to you 
at once. When post ‘man delivers, deposit only $4.95, plus a tew 
pennies postage. Inspect and try out this valuable course for 
days after you receive it—then if not satisfied send back for instant 
no-quibble full refund. Pree details if you want them before order- 
ing . but time is pre us now. Save time by mailing your no- 
risk app roval order t Say ‘to Nelson Co., Publishers, 500 Sherman 
St., Dept. F-501, Chicago, V.. .— 
































LEE TRIET Hiv 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. This is a live money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 


AMERICAN SCHOOL 
Dept. EEA28 Drexel at 58 St., Chicage 
BE PREPARED! SHOOT new BENJAMIN TARGET PISTOL 
La 
sG@£08:0 


NEW Streamlined Hand Pump—Longer Sho 
Se Grip—More Power Accurate— Practi- 
smoke or 
















ion Bolt Action_Mammer ir ir Trigger— 
+t BB with’ 1 shot, $9.00; 5 
s al. . or rifiled—with 500 pellets, $10 So: 
Holster, $2.00. Also a complete line of Benjamin Genuine 
Compressed Air Rifles for BB and Cal. .177 or .22 pellets. 
Write today for complete specifications and free targets. 


BENJAMIN AIR RIFLE CO., 830 Marion St., St. Louis, Mo., U. S. A. 








THE ONLY KNIFE 
THAT'S SHARP FOREVER — 


Because new blades can be inserted quick as 
wink . .. only 10e each. C ype you prefer 
. «= « OF use several. Als in ts of three knives 
with extra blades for any ‘type cutting. Sets $1.00 
to ro 50. 


X-ACTO CRESCENT proouers COMPANY 
ange mi 440—4th Aven w York, New York 


THE ONLY KNIFE 
WITH RENEWABLE BLADES 
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@ If the “change over” to victory production 
oa” has thrown your old peace-time job out of joint, 


\ now — while you’re waiting for the starting 


gun — is the time to get modern training for 
the new job you'll have soon. /t will help you — 
do a better job for your country — help you 


make more money for yourself. 


K— International Correspondence Schools are 
MA fe “all set” to provide you with 
a 







modern, low-cost training. 


Return of this coupon is the 





Ta “let’s go” signal 


a 
le 























































_ 
oe oe To TRAIN AMERICANS FOR VICTORY 
BOX 2320-Y, SCRANTON, PENNA, % 
Without cost or obligation, please send me a copy of your booklet, “Who Wins 17") 
, ” . ° > 
and Why,” and full particulars about the course before which I have marked X:_ | ; 
TECHNICAL AND INDUSTRIAL COURSES Th 
D Air Brake 0 Cont racting and Building OD Marine Engines OC Sanitary Engineering 
O Air Commi ning 0 Cotton Manufacturing ] Mechanical Drafting CD Sheet Metal Work 
O Airplane Drafting D Diesel Engines ] Mechanical Engineering O Ship Drafting the 
© Architectural Drafting 0D Electrical Drafting Mine Foreman 0 Shipfitting 0 Shop Practice 
{ c f lec 1 eering Navigation { n c OJ Steam Engines 
[ i lune-up [ ect < Pattern aking he ing { i 
Au ian t i “= ra ! Ost ural Drafting 
Ct) Aviat Aviation Mechanic l . ibliec Wor I . « O St tural Fngineering 
CD) Boilermaking ering ip and Paver Making () Surveying and Mapping 
© Bridge Engineering (1) ifeuse Plar x OD Rad General © Telegraph Engineering 
©) Chemiates mt rial Metallur C Radio Ope : ( Telephone Work 
0 Civil Engineering { on e Engix O “alio Ser Ci Textile Designing 
0) Coal Mining f *sehuir C t. Seet Foremar olinaking 0 Welding 
© Conerete Engineering (, Management of luve ns t. K. Signalman (9 Kefrigeration () Woolea Manufacturing 1 
BUSINECS COURSES 
0 Accounting [) Advertising Nege Preparatory CD First Year College OD Railway Postal Clerk wil 
CF) Bookkees t ercin () Foremanship j French 0 Sales:oanship 
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The betatron is man’s newest weapon for cracking 


the mystery of this ultimate particle of matter. 
by Myron Weiss 


MAN is about the only animal that can throw things. 
1 The monkey can throw coconuts, but only 
wildly, with no direction. The skunk can throw a 
stream of protective fluid a short distance. Man first 
gained his supremacy over other animals through his 
ability to use his hands by throwing sticks and stones. 

Through his ability to throw things, man learned 
to extend his power. By devising bows and arrows 
and slingshots, he learned to throw things harder and 
farther. Today’s bomber is merely an extension of 
man’s ability to throw. 
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Most of man’s throwing—both by hand and 
by mechanical devices—has been devoted to 
violence, to killing. But now man is learning 
to utilize his power of throwing for beneficial 
purposes. 

Strangely enough, the hardest things to 
throw are the lightest things in the world. 
The lightest things in the world are protons 
and electrons—the infinitesimal particles 
which make up atoms. The world is built 
of molecules of matter. Everything in the 
world—your body itself, your chair, your 
food—is made up of molecules. Molecules 
are built of atoms. Atoms are built of 


protons, electrons, and other sub-atomic 
particles. 

















In order to pick up these protons and elec- 
trons and throw them, scientists must use 
tremendous power—power that runs into 
millions of volts. 

Why should scientists want to throw pro- 
tons and electrons? The answer is not simple. 
Principally, it’s because they have found that 
by using protons and electrons to bombard 
atoms, they can alter the structure of the 
atoms themselves. 

Weird things happen when you alter the 
structure of an atom. You can, for instance, 
change ordinary quicksilver into precious 
gold by bombarding the mercury atom with 
protons. Scientists have already done this 
unbelievable thing that alchemists sought for 

centuries to do. The 

process costs too much to 

make it worth while—but 
ft they can do it. 

By bombarding metals 
with~ electrons, scientists 
can make the metals radio- 
active. By so doing, they 
can create artificially 
X-rays more powerful 
than radium itself gives 


Sa) a tel off. The powerful X-rays 
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PORES of radium already are 
ig? doing wonders in the treat- 

ment of cancer. Scientists 
“= are now asking: May not 
this greater source of 
X-rays prove to be a cure 
for cancer? 

No one can tell at this 
time. The science of 
throwing protons and elec- 
trons is so new that we 
cannot yet tell definitely 
what it will accomplish. 

The science of throwing 
protons and electrons re- 
quires machines entirely 
new to human experience 
Young American scien- 
tists who learned to use 
their hands and minds 
when they were small town 
boys tinkering around their 
home workshops have in- 
vented and built the best of 
such machines. Professor 
Ernest Orlando Lawrence 
of the University of Cali- 
- fornia has a 15,000,000-volt 


Here is a glass model of an atom 
A betatron destroys its structure 
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Dr. Donald Kerst, inventor of the betatron, is seen (center) examining one of the fully assembled ray machines. 


generator. He calls it a cyclotron. Professor 
Donald William Kerst, of the University of 
Illinois, has a 20,000,000-volt machine which 
he calls a betatron. Before another year 
passes each will have boosted the voltage he 
can generate to 100,000,000 volts. They will 
really get to work at smashing atoms. 

As scientists now picture the atom, it has 
a core—or nucleus. This nucleus is a tight 
little entity made up of electrically-positive 
bundles of energy called protons, together 
with electrically-negative bundles of energy 
called electrons. Protons weigh 1,800 times 
as much as electrons. Around the nucleus 
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of an atom another set of electrons is supposed 
to swirl. These are called orbital electrons. 
They vary in number and arrangement ac- 
cording to the kind of atom to which they 
belong. 

The force with which these fractional parts 
of the atom cling together is vast. And to 
break them apart systematically has become 
the modern physicist’s ambition. To accom- 
plish this he must use forces at least as tre- 
mendous as those cementing the atom 
together. 

Professor Lawrence uses the 15,000,000 
volts that he has at his command to fire free 
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Here is the place where the “Doughnut” seen on page 35 fits. This betatron is in General Electric lab. 


protons at atomic targets. He applies this 
force little by little yet swiftly to the free 
protons, by whirling them around and 
around in his cyclotron somewhat like a boy 
whirling a buckeye at the end of a string. 
MEcHANIX ILLUSTRATED in February reported 
Professor Lawrence’s latest accomplishments 
and the progress of his new $1,400,000, 4,000- 
ton, 100,000,000-volt cyclotron. 

Professor Kerst, who celebrated his thir- 
tieth birthday only last November, produces 
free electrons and throws them at great 
speeds with his betatron. He built his first 
machine only two years ago. The first one 
generated 2,300,000 volts. His second one, 
which General Electric helped him complete 
at their research laboratory in Schenectady 
only a few months ago, produces 20,000,000 
volts. This second machine he has just taken 
to his University of Illinois laboratory to try 
it out on the whole gamut of the 92 
elements. Meanwhile General Electric is 
putting a quarter of a million dollars into 
a third electron generator. It will be 
completed this summer and is confidently 
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expected to produce 100,000,000 volts. 

The clever part of Professor Kerst’s device 
is a hollow glass doughnut. The bigger one 
which he is now using measures 19 inches 
in outer diameter, 11 inches in inner 
diameter, and two inches in thickness. The 
hollow is kept at high vacuum. Inside is a 
metal filament which can be heated to emit 
free electrons. Also inside is a tungsten 
target against which Professor Kerst can 
direct the electron stream. The doughnut 
rests within the field of a powerful, four-ton 
electro-magnet. 

In action the magnet acts like the primary 
of a common electrical transformer. It ac- 
tually gives a push to the wireless “secondary 
current” of electrons freely flowing around 
the inside of the doughnut. This secondary 
current of course comes from the heated fila- 
ment within the tube. Each time these 
electrons stream around the tube the magnet 
gives them a 70-volt boost. Within a few 
seconds they are encircling the tube some 
400,000 times a second and attaining a speed 

[Continued on page 155] 
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Arrigo Balboni shrewdly estimates the resale value of a newly-acquired wrecked airplane in his specialized junk shop. 


7HEN Arrigo Balboni crashed his plane 
near Los Angeles a few years ago, he 
fortunately escaped serious injury although 
his plane was a wreck beyond possibility of 
repair. Today he looks back on that dan- 
gerous accident as one of the luckiest events 
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not because of his escape so much 
as the fact it crashed him into a unique busi- 
ness which has been paying him an excellent 


in his life 


income. He runs the country’s only junk 
yard specializing in airplanes! This career 
started when [Continued on page 169] 
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Burnelli Did It First ; 


Mechanix Illustrated Drawings by Reynold C Anderson 





HUGE transport plane snarls down on 
IX a battlefield. Panels in the great ship's. 
belly open. Two tanks slide out of thé belly, © > 
like retractable landing gears. The treads on™ 
the tanks start rolling—rolling up to a speed 
of 70 miles per hour. The great plane settles 
lower and uses the two tanks as a landing gear 
to touch the ground. As the tanks touch 
ground, a mechanism clicks and releases them 
from the plane. The tanks roar across the 
battlefield at 70 miles per hour, guns spitting. 
With a howl of acceleration, the great plane 
zooms upward again—to wing back to its base 
for more tanks. 

A dream? A Jules Verne nightmare? Not 
at all. Such a plane is actually on a designing 
board at the present time! 

And the airplane designer evolving this 
fantastic plane is, of course, Vincent Burnelli 
from America’s Lone Star State of Texas. 

We say “of course” because Vincent 


Artist's version of Burnelli flyfng tank carriers of the near 
future. When idea was made public in 1922, fliers scoffed. 
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A’ wizdrd of aviation actually designed, George Daniels 


built, and flew the planes of tomorrow 20 Mechaniz Illustrated 
years ago—and they hold the lead today! Aviation Editor 
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Another Burnelli first. This '927 ship, the CB-16, was the first multi-engined airliner to use a retractable landing gear. 


Burnelli is probably the only man in the world 
who has been visioning such a plane. For the 
name “Burnelli,” although not widely known 
to the U. S. public, is synonymous with ad- 
vanced all wing type airplane design, just as 
the name of Edison is synonymous with elec- 
tric light. Over a period of nearly 30 years, 
Burnelli has been developing transport planes 
of far reaching possibilities and 
he has been consistently first in 
new developments. 

Actually, he has been working 
on tank-carrying planes since as 
far back as 1922. While we can- 
not tell you the details of his 
tank-carrying planes, other than 
from a patent drawing and our 
artist’s conception of them, we 
can tell you about Burnelli, him- 
self, and his impressive designs 
of the past. 

Designing an _ automobile 
showroom isn’t an unusual feat 
when it’s done in the ordinary way. The one 
that Vincent Burnelli designed was something 
different, however. It could fly. It actually 
did fly very nicely with the automobile right 
in it, along with all the salesmen, the furni- 
ture, desks, and incidental displays of various 
kinds of automotive accessories. But that’s 
old stuff. Burnelli‘did that in 1925 when the 
Model T was still rolling off production lines. 
The flying showroom didn’t carry a flivver 
though, it carried a full fledged Essex coach 
on its flight from city to city. 

That was by no means the first achievement 





Vincent J. Burnelli. His flying 
wings make aviation history. 





of designer and builder Burnelli. Unlike 
many figures in aviation, he wasn’t born with 
a blazing, bombastic determination to make 
things fly. “I just happened to fit into it... .” 
he says. It all started when he was just a 
kid who'd learned engineering. He landed a 
job as draftsman in a Long Island coffin 
factory—converted to building Moisant air- 
planes. The name Moisant has 
more punch to it when you re- 
member that John B. Moisant 
was the first man to fly around 
the Statue of Liberty in an air- 
plane, and then land where he 
started—Belmont Park. N. Y. 
He won $10,000 doing it. 

But Moisant’s brother Alfred 
B., who operated the factory, had 
to lose his young draftsman be- 
cause the young draftsman was 
destined to become the design 
and construction head of a half 
dozen aircraft companies in as 
many years. Without knowing it, he held the 
course of history in his hands when the great 
Lawson Airliner—his construction job—took 
off with an epoch-making load of important 
Washingtonians. Among the passengers was 
Senator Harding—later President, and 16 
other U. S. Senators. Afterwards, the im- 
posing list of politicos who rode in that ship 
provided the deciding votes that kept America 
out of the League of Nations. If that plane 
had crashed—well “Vince” Burnelli, as his 
friends call him, would have become of notable 
effect on history. But the ship didn’t crash, 


—— 
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Artist's sketch of giant Burnelli tank and troop carrying plane. It taxies over tanks to pick them up. in air, wheels also retract. 
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Cutaway drawing of giant future 

troop and weapon carrier as envi- 

sioned by artist. This sketch shows \ 

only the central and port section \ 
and one engine room in ship. 


though severe engine 

trouble developed during 

the flight over Washington. 

The Lawson airliner is 

credited as being the first \¥ 

airliner in the world. It 

made a tour of large cities 

f the U. S. starting from 

Milwaukee, where it was 

built. — 
After the event was over, 

a young reporter made the 

usual query, “What do you 

think of the airplane of to- 

day?” 

Vincent Burnelli knew 
what he meant when he 
smiled politely and said, “It’s just being born.” 

He had an idea and he didn’t give a tinker’s 
dam for the fact that aviation bigwigs called 
it impossible. He wanted to develop a fuse- 
lage shaped like a wing so that the whole 
airplane would lift. One more conventional 
engineering job convinced him. The 30 
passenger Remington-Burnelli Airliner was 
the result. Then, in 1921 the fun began. 

Burnelli applied for a patent on the lifting 
fuselage and started building his fantastic 
ships. Unbelievable as it seems, the fuselage 
could lift as much weight into the air as the 
wings. Even though he had amassed bundles 
»f theoretical proof in advance, when the first 
big ship actually went aloft and demonstrated 
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the point, Burnelli was almost surprised. 

It was in 1922 that he first thought of carry- 
ing war tanks in his planes. He had already 
built his airliners with the engines inside— 
in a forward engine room for easy attention in 
flight. Obviously, even with such tremendous 
weight carrying capacity as his ships had, it 
would be difficult for them to land and dis- 
charge the tanks in the type of country likely 
to be encountered in wartime. And yet the 
value of high speed delivery of these weapons 
was inestimable. Vince Burnelli was deter- 
mined to find the answer, and he did. He 
designed a plane more startling than a fiction 
writer's dream. The patent drawings even 
showed especially made tanks suspended in 
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Above: Here's the difference between ordinary planes and 
those of Burnelli. In latter type, entire fuselage lifts like wing. 


the under side of the broad airfoil shaped 
fuselage. The aperture from which the tank 
was released would provide an ideal exit for 
chutists as soon as the ship gained sufficient 
altitude. 

As with all other advanced ideas he was 
told that it couldn’t be done. That didn’t 
bother him because he hadn't planned to do 
the job right away. “It takes about twenty 
years to fully develop a good idea,” he said. 
And today in 1942, just twenty years later, 
he’s ready to prove the point. Such great 
flying war monsters as visioned and now 
practical may easily add a new concept to 
modern warfare. 

Rough wartime air bases hold no terrors for 
Vince Burnelli’s huge wing-bodied air giants. 
Eight years ago when one of his experimental 
ships lost its ailerons at 250 miles an hour, due 
to a mechanic’s assembly error, the plane 
struck the ground at more than 2 miles a 
minute. It had been flying only 50 feet off 
the ground in a speed test, and rather than 
risk flying without ailerons over the crowded 
city bordering the airport, the pilot chose to 
risk death in a deliberate high-speed crash. 
The ship plowed deep into the frozen ground 
but the pilot and engineer walked out of it 
afterwards for a smoke. Uninjured, pilot Lou 
Reichers pointed out to astonished “rescuers” 
that the cabin was absolutely intact, windows 
were whole, windshields hadn’t cracked—in 
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Burnelli plans to increase size of commercial transports and 
freighter planes merely by adding sections to broad wing- 
shaped fuselage as shown above. Each section added also 
adds a motor. The sections increase both lift and power. 


fact even the gas tanks were in perfect shape 
and hadn’t leaked a drop. 

Clyde Pangborn, world famed long distance 
pilot, added an almost incredible accomplish- 
ment to those already on the list of these 
strange flat airliners last year. He provided 
a happy answer to the war fliers’ old worrier— 
what to do when your controls are shot to 
pieces. The way Pangborn rigged up the 
Burnelli transport he was flying in war torn 
Britain, nothing important would happen if 
the controls were shot away. He added an 
auxiliary elevator panel and flap at the rear of 
the wing-like fuselage and demonstrated that 
he could control the ship in every iongitudinal 
attitude, even landing, whether the tail sur- 
faces were working or not! 

Up to now all these bizarre ships have had 
only two engines, but a plan has already been 
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Believe it or not, this is a scene inside a Burnelli plane. This one could carry 30 passengers with ease. The car which it carried 
around the country is shown in place in the cabin. It was driven up a ramp into the ship through one side of the huge fuselage. 


completely worked out to build commercial 
transport planes of practically any size, simply 
by adding sections to the wing-like fuselage 
of sufficient width to install another engine 
and propeller. All the sections would be alike 
in shape, and each one would contain an en- 
gine. Adding sections would make the body 
wider and wider, until it would carry almost 
the entire load of the plane in the air. The 
wings attached to the sides of the giant airfoil 
shaped fuselage would be- 
come relatively insignificant 
with increases in fuselage 
width, and function to pro- 
vide lateral aileron control 
and lift at landing speed. 
Anyway, the wings of the 
ships are designed so that 
they can be quickly disen- 
gaged from the body if the 
plane should be forced down 
at sea. The body of the plane 
then floats like a substantial 
life boat. Provision is made 
to release the wings and for 
a powerful outboard motor 
to drive it back to land. 

But imposing airliners, air 


This Burnelli design employs a thick 
wing section between the engine units 
and center section for lift and strength. 





freighters, bombers, and tank carriers are not 
the only aerial advancements Burnelli has 
conceived. A total of 53 United States Patents 
and applications and 37 foreign ones have 
been issued to him. One of the incidental 
features tested on an early Burnelli plane 
created a near panic when the ship prepared 
to land at a neighboring airport. Spectators 
watched in horror as a sleek pontoon seaplane 
[Continued on page 174] 
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by 
S. R. Winters 


hatches into a chick 
(above) if radio-testing has been 
used to select fertile eggs. Size, 
weight, and shape were factors 
the scientists (right) figured in. 


Every eg 


OW entwined in the 
daily routine of 

nearly all human 
beings, radio promises 
to become an important 
factor also in the deli- 
cate relationship be- 
tween a hen and her 
chicks. 

To its other talents 
and tasks radio has re- 
cently added an ability 
to tell the hen (or her 
owner) which of her 
eggs are fertile and 
therefore hatchable. 

No hen has yet been 
reported impressed by this fact, but a great 
many hen owners are. They are delighted 
to know which eggs—that is, infertile ones— 
to keep out of their incubators. Time, incu- 
bating heat and space, and precious food 
material are saved. The elimination of this 
waste would be important at any time, but 
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has taken on greater value with our entrance 
into war. Part of our program of aid to Great 
Britain includes the sending of vast quan- 
tities of eggs—nine billion dozens a year! 
Obviously, then, preventing waste is as essen- 
tial as increasing production in keeping 
[Continued on page 175] 
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An American plane lays 
down a smokescreen. The 
enemy may spray poison 
gas by the same method. 


Here are the facts on poison gas and incen- 


diary bombs and how to guard against them. 


by Marshall Perham 


TO WEAPON of modern warfare strikes 


more terror in the uninitiated than 
chemistry—yet when properly understood, 
probably no weapon is more easily controlled 
and nullified. Once chemical warfare meant 
only the use of so-called poison gases; today, 
it includes the use of incendiary material. In 
spite of the world-wide terror of poison gas, 
if proper defense measures and precautions 
are used, the incendiary chemistry is the more 
effective of the two. 
With the outbreak of war, the army im- 
mediately rushed trained specialists in chem- 
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ical warfare to all parts of the country that 
might conceivably be attacked to instruct de- 
fense groups. These in turn were to form the 
nucleus of an instruction corps, that facts and 
methods of handling a chemical blitz might 
be property of the public at large. 

Let’s take a look at the various kinds of 
chemical weapons that might be used against 
our cities, and see what should be done to 
combat them. 

First, the so-called poison gases. These 
fall into several classifications. One is the 
lacrimator, familiarly called tear gas. This is 
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More terrible, in chemical war, than the worst poisonous gas Is the Nazi flame-throwing tank, shown in the photo above 


not a deadly chemical, and is used only to 
harass persons against whom it might be used. 
Effects are but temporary, and it is highly un- 
likely that a surprise attack on any of our 
population centers would be made by it. 
Another classification is called the sternu- 
tator. This includes all of the irritant smokes, 


arsenic compounds, which incapacitate for ex- 
tended periods by causing violent vomiting, 
and extreme pains in the head and chest. 
However, these symptoms wear off in time, 
with no appreciable ill effects. There is one 
word of caution in regard to these chemicals, 
however; any food or drink left exposed to 
them should be thrown away, 
since the arsenic will poison 
them, and render them unfit to 
eat. 

The most deadly type of mili- 
tary gas is the toxic agent, of 
which phosgene is the most com- 
mon. This chemical has, at first 
sniff, a not unpleasant odor, 
something like green corn. But 
beware, for death is in that odor. 
Gas masks are adequate protec- 
tion against it, but if masks are 
not available, persons may ride 
out a chemical attack very safely 
simply by going indoors; shutting 
all doors and windows, and 
putting out fires; the gas is not 
explosive, but fires create in- 


Mustard gas contaminates everything it 
touches. Left, scrubbing away the gat. 
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The laying down of an actual gas attack, from portable fir- 
ing cylinders, is shown above. At right, gas-proof clothing 
used by soldiers of a Chemical Warfare decontamination unit. 


coming drafts. In half an hour, at the most, 
it is safe to go outside; this gas dissipates very 
quickly. 

Another type of military chemical is the 
vesicant, most commonly mustard and Lew- 
isite; particularly the former, since it is 
cheaper. These are not gases, but heavy 
liquids that lie on the ground and evaporate 
slowly. If ever you discover such an area, 
characterized by a heavy, mustard-like odor, 
get away from it immediately, and notify the 
proper authorities. If any of it has touched 
your body, or you think perhaps it has, first 
call for medical aid, and while waiting, take 
a good hot bath, preferably a shower. 

It is important, however, not to get in a 
panic about exposure to vesicants. They are 
poisonous, if breathed for a long time or in 
very high concentrations, but their main pur- 
pose is not to kill but to incapacitate. When 
they contact any part of the body, especially 
a moist part, they produce burns, similar to 
a mustard plaster burn, only much worse. 
These burns are serious, and require a long 
while to heal, but seldom have permanent or 
fatal consequences, except when neglected or 
very severe. 
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The other types of poison gases come and 
go very quickly, but these vesicants are what 


is known as “persistent agents.” That is, 
they stay around the area affected for a long 
time. Such areas should be avoided care- 
fully by all except those specially prepared 
to neutralize them. This preparation consists 
of special masks, clothing, gloves, and 
[Continued on page 160] 





The Pan-American Highway starts with 
the main street of Fairbanks, Alaska, 
(above). The Army is now connecting it 
with Canadian roads, ay | down the 
West Coast to Washington, shown right 
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ITH completion of stretches of 

highway in Alaska and in Panama, 
which Army engineers are working on 
at top speed, you will be able to drive 
from Fairbanks, Alaska, to Rio De 
Janeiro, beautiful capital of Brazil—on 
13,700 miles of the Pan-American High- 
way! MeEcHANIx ILLUSTRATED presents 
here four pages of pictures snapped 
along the route of this, the longest single 
highway in the world. 
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in California, a 
special road is be- 
ing built (below) 

















The road connects 
with Mexican Route 
No. | at Laredo, 
Texas, shown below 
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Excellent highways extend through Colombia, South 
America, as the photo above, taken near Bogota, shows 


An Indian 4 omy worker takes 
a "‘breather'' from the read gang 

Some stretches of the highway through Bolivia are diffi- 

cult (below), but they are being Improved at present. 
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Rio De Janeiro, end of 
our journey! The beauti- 
ful Copa Cabana beach. 
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Top of the world: The Uspaliato 
Pass, where the highway crosses 
the Andes. Elevation: 11,500 ft. 
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a The main street of Bue- 
nos Aires, capital of the 
Argentine, 2,134 miles 
from terminal at Rio 





ITH thousands of 

new Air Corps re- 
cruits busy learning the 
science of aerial map 
reading, Americans are 
just beginning to discover 
what a curious jig-saw 
puzzle their earth is from 
the air. 

With this discovery, we 
are just realizing that 
there actually is a science 
to the reading of aerial 
photographs. It’s a science 
that calls for sharp eyes 
and careful observation. 

RCAF student fliers are 
taught map reading by 
means of the weird- 
looking contraption pic- 
tured on this page. Seated 
on a balcony, they peer 
through a bombsight 





RCAF students, at left, are tought 
how to read an aerial map. Look for 
the tell-tale shadows in map below. 


SPOT THE SHADOWS! 


The game Of toaiting cecal mage a lentes Waldo Wright 
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while a motion picture 
machine projects a mov- 
ing aerial map on the floor 
about 15 feet below them. 
The students are taught 
the secrets of the art and, 
at the same time, operate 
a bombardier’s release 
and attempt to hit definite 
targets on the moving 
map. A mechanism auto- 
matically makes the 
proper allowance for the 
student’s theoretical alti- 
tude and delays the 
“bomb” long enough to 
compensate for its theo- 
retical fall. Then a pencil 
of light stabs out and hits 
the moving map where 
the theoretical bomb 
would have struck. 

For civilians who wish 
to learn something of the 
fascinating game of aerial 
map reading, here are a 
few simple principles to 
remember: 

First of all, you must 
learn to spot the shadows 
on your map. 

Aerial maps are taken 
on clear days. Buildings, 
trees and hills cast long 
revealing shadows. These 
darkened areas reveal the 
story of the aerial map. 

To read an aerial map, 
swing it around so the 
shadows point toward 
you. Imagine you are 
sitting high above the 
earth in a plane flying 
toward the sun. Let’s look at an aerial pic- 
ture snapped over a Midwestern town, taken 
at about two thousand feet (shown on oppo- 
site page). A six-line railroad track splits it 
into two panels. Two bridges span the tracks. 
Note the stores, warehouses, and even the 
cemetery in the upper left corner. 

The shadows make the outlines of the 
bridges more distinct and highlight the cars 
parked along main street. The tops of the 
trees look like sponges. This Midwest town 
feels sweltering weather, as ventilators on the 
roofs of the stores and factories disclose. 

Now let’s zoom up to a higher altitude and 
take a picture of a quiet countryside. At ten 
















































The aerial photograph on the opposite page was taken at 2,000 feet. The photo above 
was taken at 10,000 feet. Can you tell which of the two joining rivers is mud-laden? 


thousand feet, as the plane levels off, the 
camera clicks. And later the map on this page 
is what we see. 

We see a river with two spurs like a giant 
letter Y curling off to the left. 

Note the glossy white surface of the main 
stream, (J). Since this indicates that its sur- 
face reflects light, this river is probably coffee 
colored by heavy rains. 

But the branch, (K), is dark. This trib- 
utary is slower-flowing and clear. So from 
the air, white is sometimes dull, and dark is 
clear. 

From this high in the air the tree tops of the 

[Continued on page 154] 
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Answer To The Tank 


Mr. Ley, weapons expert for the newspaper PM. pleads 


for heavy mortars to blast Fascist Panzer divisions. 


by Willy Ley 


War Weapons Expert, Author 
of “Bombs and Bombing,” etc. 


_—— a 


F THE British had had large numbers of 

‘heavy “mine-throwers” at Kuala Lumpur in 
Malaya, they probably would have prevented 
the Japanese breakthrough at this point and 
Singapore would not have been lost. Likewise 
if the Greeks and Australians had had many 
heavy mine-throwers at Thermopylae they 
might have succeeded in stopping the German 
Panzer Units at that point. And, conceivably, 
the French may have succeeded in preventing 
the now famous German “Breakthrough at 
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BRITAIN’S WONDERFUL FIELD GUN: THE 25-POUNDER IN ACTION. 


Sedan” which started 
the Battle of France. 
It has to be said, 











however, that at pres- 
ent there is no such 
thing as a heavy mine- 
thrower. The term is 
to mean a weapon 
which amounts to a 
very heavy cannon for 
short range work, 
cheap and easy to 
manufacture in large 
quantities, just as 
cheap and easy to 
operate and accurate 
enough to halt the ad- 
vance of an armored 
column with suffi- 
ciently dense fire. 
Such a mine- 
thrower might prove, 
against present tank 
attacks, to be as effec- 
tive as‘machine guns 
were against infantry 
attacks in the last war. 
It was the machine gun 
and barbed wire that 
broke up mass foot 
soldier attacks. The 
mine thrower, highly 
mobile, susceptible to 
quick mass prdouction, 
and vastly destructive, 














A B@RITION HIGH-VELOCITY GUN-HOWITZER WHICH CREATES HAVOC AMONG PANZERS. IN ACTION IN LIBYA 








might well be the an- 
swer to the Panzer. 
The British have re- 














The British are discovering the value of 
a mobile howitzer gun in fighting tanks, 
as suggested by the above drawing appear- 
ing in the Illustrated London News. This 
gun-howitzer, however, is much more diffi- 
cult to build than the simple, easily con- 
structed mine-thrower suggested by Mr. 
Ley and shown in the diagram below. The 
author says these mine-throwers could be 
mass-produced with elementary machines 
which are not now being used in our war 
effort. Diagram was drawn by the author. 
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cently discovered that 
a newly developed gun- 
howitzer, firing a 25-pound 
shell, and highly mobile, has 
created havoc among Panzers 
in Libya. This is an idea in 
operation that approaches the 
idea herewith presented for a 
mine-thrower. It seems ap- 
parent that the mine-thrower 
would have even greater ad- 
vantages than the new British 
gun-howitzer. 

While such a weapon does 
not exist at the present time— 
at least not to my knowledge 
—two different weapons that 
came rather close were in use 
during the latter part of the 
first World War and there 


Mechanix Illustrated 
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Pullman-Standard Car Manufacturing Co., is making the trenchmortars shown above. It could make mine-throwers as easily. 


still exist some that are constructed and func- 
tion along the same lines, although their 
dimensions are much smaller. 

The World War weapons referred to were 
the British Livens Projector and the German 
Minenwerfer. The present day weapons are 
the British and American trench mortars. 

But before going into detail about the pro- 
posed heavy mine-thrower it is necessary to 
survey as quickly as possible a development 
that took place during the first World War. 
It began with the re-introduction of one of 
the oldest weapons, the hand-grenade that 
was thrown into the ranks of the enemy. 
Originally containers of explosives that were 
tossed at the enemy were of two types, one 
oblong and one round. The oblong ones were 
called “bombs” and the round ones “gren- 
ades.” Things developed in such a manner 
that finally the oblong “bombs” were fired 
from cannon only (they were the fore- 
runners of present day artillery shells) while 
the round “grenades” were thrown by spe- 
cially trained soldiers, the grenadiers. Since 
it needed much courage and strength to 
handle the tricky grenades effectively the 
grenadiers soon acquired a special reputation 
as daredevils and elite soldiers. 

The name of grenadier persisted into 
modern times, but they did not throw gren- 


Photo at right shows the vast complexity of recoil and load- 
ing mechanism on a field gun. Mine-throwers eliminate this. 


June, 1942 


ades anymore . . . until hand grenades were 
again introduced as a weapon of infantry 
soldiers generally. Two types of hand 
grenades were developed, the offensive type, 
like the German “potato masher” which con- 
tains a large high-explosive charge in a thin- 
walled container and the defensive type, like 
[Continued on page 158] 


ss en! Pree? satis 
Bes 
rag) es 
: > 
e . 
A 
~& ‘y 4 é 
> 
Ai 
© * 
~~ ~a) s 
— 
: » 
a 








































* ; 

954) * i R= m 
} s “i ae ES i ee » 
mite v4 ae gt es 


cei d 


The Noctovisor is pictured above in an early stage of develop- 
ment. Below is a diagram showing how Noctovisor rays 
are shot up to spot a plane at night. Receiver is at left. 


Nactouisor 


HE night was black as pitch as the British 

cruiser and its two-destroyer escort 
plunged through the dark waves of the 
Mediterranean, off the Libyan coast. They 
were running at full speed, blacked out, on 
night patrol to ward off any Axis attempts to 
land reinforcements for General Rommel’s 
tank troops. 

The watch might as well have been blind- 
folded, for all his eyes were worth in the 
soupy dark. A layman on board would prob- 
ably have considered the night patrol a futile 
game of blindman’s buff. 

Yet suddenly in the control tower a loud- 
speaker rumbled, “Enemy cruiser off the port 
beam!” The British cruiser’s guns roared 
into action, blazing away at the enemy cruiser 
and its merchantman convoy with the same 
accuracy that would mark an engagement in 
full daylight! 

How is such a thing possible? How can 
men see in the dark well enough to fire 
accurately? The answer lies in an old inven- 
tion which has been improved and made new 
since its value in warfare has been discovered 
—the Noctovisor. 





Mechanix Illustrated 
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A strange new television weapon developed to 





pierce fog, smoke screens and black of night. 
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The modified television tube shown 
above in parabolic reflector Is the 
heart of the new Noctovisor device. 
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The Noctovisor is actually an eye to see in 
the dark. It is based on a combination of the 
principle of television and infrared scanning. 
It “sees” not only in the dark but also through 
dense fog or a smoke screen. 

Infrared rays have approximately 16 times 
the fog-penetrating power that visible light 
has. The longer the wave of light, the greater 
its power to penetrate fog or smoke. This fact 
explains why the sun seen through a fog 
appears to be red—it is because the fog filters 
out all but the red rays of the sun. It is for 
a similar reason that the sun appears to turn 
red when it sets. Only the red rays can pene- 
trate the dust particles and water particles in 
the thicker layer of. atmosphere through 
which the sun is seen at sunset. 

The inventor of the Noctovisor, John L. 
Baird, noted English television inventor, took 
advantage of this fact when he designed his 
eye in the dark. First of all, he devised a 


June, 1942 


An airplane spotting headquarters 
in Great Britain. octovisor di- 
rect wires go to spotting centers. 


—— 
lil 
modified television scanning “eye” which was 
sensitive to infrared light only. Then he 
connected this televisor by direct wire with 
a television screen. 

When the televisor was pointed into a fog, 
the invisible infrared rays which penetrate 
the fog were picked up and transmitted to the 
television screen, where objects obscured by 
the fog appeared as if by magic. By this 
means, for instance, a televisor could be 
placed on the bow of a ship during a heavy 
fog and the receiver-screen could be placed 
in the helmsman’s cabin, so that the helmsman 
could plainly see any object looming up ahead 
of the ship on the television screen—even 
though the fog prevented him from seeing 
anything at all with his naked eye. 

Mr. Baird conducted his first demonstra- 
tion of his modified televisor in England. A 
group of scientists sat in a pitch dark room 
[Continued on page 154] 
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Ee Se et eee Ene pore Amorio 
have been hearing and reading, “W 
can’t get those guns—or planes, tanks, or 
vital engines—for another eight months or 
a year .... itll be that long before the 
machine tools are ready!” Puzzled and 
dismayed, Americans who've never seen a 
machine tool have consequently been ask- 
ing what they are and why they are so im- 
portant to national defense. 

Yet machine tools, vital basis to wa 
production, are no cloudy, 
abstruse subject requiring 
rolls of blueprints and Ein- 
steinian mathematics to 
understand. You know how 
a carpenter goes about mak- 
ing a chair or table? A 
machinist makes an engine 
or pump in essentially the 
same way, by shaping its in- 
dividual parts. 

The carpenter and ma- 
chinist, in making anything, 
first cut each part to the 
desired form and size. The 
carpenter works in wood, 


Crucible Steel Co 
Nat'l. Machine Tool Builders Assn 
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which is comparatively soft. He can use 
hand tools—a saw, a plane, a chisel, a brace 
and bit, sandpaper. But the machinist 
works in metal, usually steel, which is hard. 
Hand tools for him would be slow and 
‘laborious. Human muscles do not have 
the power to cut steel rapidly. 
' So men have invented machines to do 
the work of cutting metal. These put 
» mechanical power instead of muscle power 
behind metal-cutting tools. Hence they 
are called “machine tools.” 
Their invention paved the way for our 
‘industrial civilization. They not only cut 
metal more rapidly than hands could, but 
more accurately. And accuracy proved as 
important as speed. How difficult it is to 
cut metal to precise dimensions with hand . 
tools is illustrated by a classic story. For 
‘10 long years James Watt struggled to get 
a cylinder bored by hand accurate enough 
» to hold steam. Not until a pioneer machine 
‘tool was built for this purpose did he suc- 
‘peed in his steam engine invention. 
' Machine tools’ cutting metal to more 
‘precise dimensions led to discovering the 
principle of interchangeability of parts. At 
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Official U. S. Navy photograph 
Westinghouse Elec. & Mfg. Co 


Some Machine Tools Are 
VARIATIONS and COMBINATIONS 


Technically, a machine tool is "a power-driven, com- 
plete metal-working machine, not portable by hand, 
having one or more tool or work-holding devices and 
used for progressively removing metal in the form of 
chips.” A steam hammer is, therefore, not a machine 
tool although machine tools were used in building it. 
The same applies to presses, metal shears, forging and 
stamping machines. They do not remove metal in the 
form of chips. More than a century of developing 
machine tools, most of it in recent decades, has resulted 
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r 
a first, all parts of a rifle, for ex- 
ample, were made for that one 
particular rifle. Its trigger or 
barrel, scraped and filed and 
hammered to fit together as one’ 
effective weapon, would not 
necessarily fit another. 
But about 1800 Eli Whitney. 
astonished our Secretary of War 
by showing him piles of rifle parts 
so accurately made on machine 
tools that any part would fit any 
rifle. And Whitney assembled 
completed rifies from these parts,’ 
Thus was born the American 
principle of mass production, 
When the defense program was’ 
launched, we had tens of thou-! 
sands of machine tools. But vast 
quantities more were needed at 
once. Why? First—our war-time 
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PROFILING 


Bocina Aircraft Co 


in variations and combinations of the five basic methods 
of cutting metal. Milling machines particularly designed 
to cut gear teeth are called hobbing machines. In some 
cases better gears are now made in | /20th the time true 
during the last war. The profiling machine cuts three 
duplicate parts at once, a slotting machine cuts a keyway 
in a submarine propeller so it can be fixed to the driving 
shaft. It's in the design and construction of variations 
and combinations, which are limited only by the it 
genuity of machine designers, that we excel the world, 
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he it- 
world. 


‘production volume is fantastically 
great. We need thousands of 


tanks a month—each has 15,000 
individual parts. Most must be 


-machined on machine tools, 


Second — many machine tools 
could not be adapted to defense 
work. They were not accurate 


_ enough, perhaps. Moreover, many 


operations in defense production 


» had no counterpart in peace-time 


and required special new tools. 
“Machine tools” is a general 
term, like “agricultural imple- 


'ments.” A hoe and a thresher are 


both agricultural implements, but 


‘little resemble each gther. So 
| with machine tools. All remove 


metal, but there the likeness ends. 
What these vital units in produc- 
tion are is told pictorially here. 


Official U. S. Navy photograph 


Wright Aeronautical Corr 


Many Machine Tools Are 
GIANTS 


Machine tools may be light and small 
enough to mount on a bench, or giants 
of hundreds of tons. The engineering 
marvel above, 154 ft. long, is 33 ma- 
chines in one. It drills, taps, bores, 
faces, and reams aircraft engine cylinder 
heads. It's entirely automatic—the 
operator feeds cyiinder heads at one 
end, takes them out at the other. Control 
panel with 99 indicator lights instantly 
points out location of any trouble. Before 
this machine was designed, its work was 
done on 39 separate machine tools. Time 
saved: a half hour on each part. The 
engine lathe at left is turning the out- 
side diameter of a sub propeller shaft. 





A BOMBER is droning along four miles 
above the blacked-out countryside of 
an enemy nation. Suddenly a motor falters. 
An oil line is leaking and tongues of flame are 
flashing through the nacelle and wing struc- 
ture ... a trail of black smoke is pouring 
from the vents. The pilot reaches forward. 
pulls a handle, and the black smoke gives way 
to a trail of white gas. The fire is out and the 
plane returns safely to its field. 


Bottled Wartare 


Smother a fire? Supply oxygen “to. 
an aviator? Small steel bottles of gas 
do it—and become a war weapon. 


in) TIy 








A minor miracle of modern aviation has _ 


prevented destruction of $100,000 worth of 
military aircraft and another $100,000 worth 
of crew. A steel bottle of the gas that puts 
the pop in soda pop has conquered one of 
the aviator’s oldest and most dangerous 
enemies—fire in the air. Today, fire is no 
longer such a serious threat to civilian and 
military flying safety, thanks to the discovery 
that harmless and non-poisonous carbon 


Carbon dioxide snuffs out an airplane engine 
fire during full flight. Warned by flame de 
tectors, the pilot pulls a dash control, dis- 
charging gas from a steel bottle into the biaz- 
ng motor. Despite the blast of air entering 
the cowl, the carbon dioxide reduces the 
oxygen content below the combustion point 
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dioxide gas was sure 
death to that physical 
phenomenon we call fire. 

Because it dooms fire, 
bottles of COs are now 
an important weapon in 
warfare. A _ safety de- 
vice or technique that 
will save the lives and 
equipment of their own 
men is ranked as highly 
by military officials as 
one which means the 
death of enemy soldiers. 
That’s why anti-fire 
bottles of carbon dioxide 
are not only equipping 
planes for emergency 
service in the air, but 
are being used through- 
out aircraft factories, 
on crash trucks and at 
all landing fields and 
everywhere else their 
smothering pall may foil 
the set fires of arsonist 
saboteurs, or the flames 
breaking out through 
carelessness or mishap. 
Perhaps if these steel 
bottles had been at hand, 
the Normandie could 
have been saved... 

Bottled carbon dioxide 
may save lives in another 
way when a plane is 
forced down, or a ship 
sunk. New life belts and 
rafts and collapsible rub- 
ber boats depend for 
quick inflation on this 
most versatile of the air’s 
components, compressed 
into small containers at- 
tached to the emergency 
rescue items. 

Warfare safety is 
bottled, also, in the case 
of another major com- 
ponent of the air we 
breathe—oxygen. Com- 
pressed into small steel 
bottles, oxygen for hours 
of flying can be carried by 
pilots of fighter planes 
“going upstairs’ above 
15,000 feet to attack high- 
flying bombers. But car- 
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Explosion-proof gasoline tanks were made possible by an ingenious device 
which feeds carbon dioxide into the tank as a pilot enters combat. The CO, 
makes the explosive vapors inert, thus they are immune to tracer and 
ncendiary bullets. (Below) Many rescued RAF pilots thank the steel bottle 
which inflated a rubber dinghy thrown from their plane when forced down 
























This war's fighting in rarefied air depends on oxygen 
cylinders, now made resistant to even armor-piercing 
shells. Old containers splintered; such fragmentation 
was as feared as the bullet. (Right) Tiny soda-pop 
(CO,) chargers inflate the new emergency life-belts. 


bon dioxide is more versatile. You're 
familiar with it, of course. It’s the gas 
liberated by combustion and fermentation and 
in some cases comes from deep wells which 
may have been drilled originally for oil. It 
can be compressed and liquefied, and in solid 
form is known as dry ice—a widely used re- 
frigerant. 

Physics books don’t say who discovered the 
ability of carbon dioxide to control fire, but 
persistent legend has it that it was a Swedish 
harbor master, and the discovery purely 
accidental. At one of the harbors along the 
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Kattegat an ingenious man rigged a winking 
buoy whose wink was controlled by a dis- 
charge of compressed COs at regular intervals. 
One night the wind-proof flame was extin- 
guished. Perhaps a storm had loosened a 
fitting. The leaking carbon dioxide, accord- 
ing to the harbor master’s theory, reduced 
the oxygen content of the air around the 
flame to the point where it could not burn. 
This accident opened a great new vista for 
a product which until then had little com- 
mercial value. For that’s exactly how carbon 
dioxide works on [Continued on page 156] 


Mechanix Illustrated 











CAP pilots above respond to emergency alarm at a New Jersey airport. Left: Civil Air Patrol insignia. 


Uncle Sam gives the sport fliers their chance to 
help America win the war—and they hop to itl 












by John Barnes 





HE war has imposed restrictions on 
civilian flying that are drastic. 


air forces. Roosevelt Field on Long Island, 
one of the busiest centers of civilian flying in 


nking But they are not prohibitive. the United States, resembled a morgue the 
| dis- Take as an example the question of who Monday morning after Pearl Harbor. There 
rvals. can fly, now that our country is at war? wasn’t an airplane in the sky. There was 
xtin- The answer is amazingly simple. Anyone only one lone Stinson Reliant on the line. 
red a can fly, or anyone can learn to fly if he doesn’t And that one just stood there, its motor cold. 
cord- know how already, provided he can prove On an ordinary morning at Roosevelt Field 
luced that he is a true and loyal citizen of the United you would have seen fifty or sixty planes. 

i the States. It looked, at first, when war was declared, 
burn When war was declared, all civilian flying as though civilian flying was doomed. 

a for was immediately stopped. All pilots licenses But gradually, after the first shock, the 
com- were suspended. The only one allowed to absolute ban on civilian flying was relaxed. 
arbon take an airplane up was an airline pilot on The first pilots to have their licenses re- 
156] scheduled flight, or a member of the armed _instated were flight instructors and student 








June, 1942 
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Hurry call for a propeller is answered by CAP pilot Ed Boroski, 
Jr., above. New Jersey Wi 
swears in CAP applicant 


Commander George H. Viehmann 
@ Woodhouse on airport below. 
































pilots engaged in Civil Pilot Train- 
ing, or in CPT work, as it is more 
commonly known. 

Now civilian flying is not only 
permitted — it’s wholeheartedly 
encouraged. The fliers them- 
selves had long been eager to help 
in the defense effort, and the Jap 
sneak play crystallized the idea. 
The result is the greatest civilian 
flying orgariization in the history 
of aviation—the CAP. The full 
name of this outfit is the Civil Air 
Patrol, but that doesn’t mean that 
membership is restricted to pilots 
only. It’s true, of course, that a 
private pilot’s certificate or higher 
is necessary in order to join for 
flight duty. But the CAP needs 
mechanics too, just like any other 
flying organization. 

Radio operators are also wel- 
come. Naturally, in all these cate- 
gories proof of citizenship and 
loyalty to the United States are re- 
quired. It’s easy to see the service 
the radio men can be in the type of 
work planned for the CAP. Patrol 
duty will be one of the main jobs 
ry of the organization, and the ability 
- : to report by radio will in many 
: “ cases be of prime importance. All 

operators will not be assigned to 
aerial work, however, as ground men will also 
be needed. Much of this work will be de- 
veloped as the organization progresses, and 
new needs arise. 

A membership of 250,000 was originally 
anticipated, and a large part of it was figured 
as ground personnel. Among the non-flying 
members are watchmen to maintain a con- 
stant guard over all airports engaged in CAP 
work, automobile and ambulance drivers, 
meteorologists, and maintenance men, includ- 
ing the mechanics previously mentioned. 

CAP pilots may also be called upon to ferry 
training planes from the factory to the air- 
port where they’re to be used. Then too, if 
a military ship should be lost or downed, the 
CAP fliers will have the job of locating it— 
perhaps rescuing the occupants. When the 
CAP ship can’t get down to the grounded 
plane, the civilian pilot will report its posi- 
tion, and ground workers will do the rest. 

Another part of the CAP’s job may consist 
of rushing vital articles such as spare parts 
or instruments by air to points where they 
are needed. In short, the object of the organ- 
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ization is to relieve every mili- 
tary plane and pilot from work 
that can be accomplished by a 
private plane flown by a civilian 
pilot. As time goes on, the 
CAP will doubtless take on still 
more duties whenever practi- 
cal. There’s plenty of work 
right now—and the men aren’t 
the only ones who can help to 
do it. The CAP welcomes 
women in its ranks as fliers or 
in practically any capacity open 
to men. 

CAP enlistment blanks are 
available at numerous airports 
throughout the country, or 
from the Civil Air Patrol, Office 
of Civilian Defense, Wash- 
ington, D. C. Three 14-by- 





TInited States Civili aeronautics Authority 
Fowsevelt Fiel« 
Mineola, Long Isiani, «. Y¥. 


Gentlemen: 


IT heve 
integcrity anc his 


I have x«novn John B arnes for years. 
xnotrn his family for years. His 
honesty are uncuesticnable. 

Furtnernore I think he is a rreat guy. Fis 


freee 


father used te be in thr reai estate bu » and 


I kn hit: a “ay, bac... vhen. 








14-inch photographs are re- 
quired as well as the applicant’s 
fingerprints. The general char- 
acter and record of the appli- 
cant must also be clear in order 
to be accepted. 

The minimum age for mem- 


THE RIGHT WAY 


You won't look beautiful in your 
full-face blow-up, but that's the 
only kind of photo CAA will ac- 
cept. Letter at right tells that 
flier is a citizen, that's vital 





THE WRONG WAY 


Photo at right is wrong 
type. It includes shoulders. 
“Great guy" letter above 
won't do—skips citizenship 












bership is 16, but to be eligible for flight duty, 
a member must be at least 18 years of age. 
All flying time must be paid for by the mem- 
bers unless special arrangement is later made 
by the government. Enlistment is for the 
duration unless discharged. It is possible, 
however, for a member to resign with the 
approval of his Wing (State) Commander. 

I was engaged as a flight instructor on a 
CPT program at the time war was declared. 
I still am. My log book shows that CPT flying 
was resumed on December 16, just nine days 
after the Japanese sur- 
prise attack on Pearl 
Harbor. 

After CPT was taken 
care of, other fliers were 
reinstated, until by Jan- 
uary 8, the necessary 
forms had been printed in 
Washington to allow for 
reinstatement of every- 
one. So that now anyone 
who wants to learn to fly, 
or to continue to fly, may 
do so provided he is a 
citizen of the United 
States. 

The procedure is as 
follows. You must pro- 
duce for the Civil Aero- 
nautics Authority: 

1. Two letters, by per- 
sons who have known 
you for several years, 
stating flatly that they 
know you to be a true 
and loyal citizen of the 
United States. Letters 
written on ordinary paper 
are not sufficient. They 
must be written on paper with letterheads. 
And though your doctor, or your bosom pal, 
may write reams on what a wonderful guy 
you are, it will do no good, unless he states 
somewhere in the letter that you are a “true 
and loyal citizen of the United States.” 

2. Absolute proof of your birth. The most 
acceptable item is a photostatic copy of your 
birth certificate. If you are one of those 
“steen” thousands of people in these United 
States who cannot produce a birth certificate, 
for one reason or another, an affidavit from 
your parents stating where you were born, 
and a letter from the Hall of Records stating 
that they have no record of your birth, will 
suffice. An old passport, a radio license, or a 
letter from your sister stating that she knows 


card before flight. 
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Clearance Officer Roger Knight checks girl flier's 


He's also police deputy. 


you may fly. 





that “Willie” (who is you) would never tell 
a lie and say that he is a citizen of his own 
country when he is not, absolutely will not do. 

3. Two photographs, 242”x24%”, showing 
your head only. But once again a word of 
caution. Ordinary passport photos will not do. 
Passport photographs, though they are 
24x24, will show too much background, and 
will include your shoulders as well as your 
head. Such pictures are not acceptable. If 
you have never seen a blown-up head size of 
yourself in a cheap photograph, I advise you 
to be prepared for a shock. 
You will look like the 
result of a cross-breeding 
between Ingagi and a 
gorilla. 

4. Your old pilot's 
license. If you have never 
held a license, in other 
words you are just learn- 
ing to fly, then you must 
produce a student permit. 
This may be obtained, 
as usual, from the 
nearest Civil Aeronautics 
Authority doctor, who 
will not be any more 
strict in regard to your 
physical condition than he 
was before the war. 

5. Your fingerprints. 
This is the last thing you 
have to have. And once 
again a word of caution. 
These fingerprints must 
be taken in the presence 
of a Civil Aeronautics 
Authority inspector, and 
upon a form supplied by 
the Authority. Usually, 
when you go to get a license, or go to have 
your old license reinstated, there will be a 
fingerprint man supplied by the Authority on 
duty at the time. 

To recapitulate. If you want to learn to fly, 
or to continue to fly, you must produce: 

1. Proof of your birth. 

2. Two letters stating you are loyal. 
3. Two photographs, 242x214. 

4. Your fingerprints. 

I would say that was simple, for a country 
at war. 

After you have your license, however, there 
are a few more restrictions. 

The most important one concerns where 
The answer is, you cannot 
[Continued on page 178] 
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Dr. O. J. Eigsti, right, sprays 
colchicine on test plants. With 
it the fertile hybrid, left above, 
was developed from wild 
and cultivated cotton species. 


by 
Ray W. Bonta 


Collaborate with science in 
discovering needed new 
plant species with colchicine. 


OW’D you like to collaborate with 

scientists on significant, discovery-mak- 
ing experiments? You can, right at home in 
your spare time. Besides fun and an absorb- 
ing hobby, you may have the thrill of making 
a valuable contribution in plant breeding. 

Miss Eunice Moore, a busy Tulsa, Okla., 
nurse, experienced that reward not long ago. 
Her experiments with colchicine on a few 
plants of soybean at home resulted in a new 
variety twice as big and heavy as its parent 
strain. Scientists are watching this promising 
new variety with particular interest because 
soybeans loom large in our war-time econ- 
omy. They supply oil, cattle feed, and plastics, 
for example, all especially vital to a country 
at war, and with imports cut off. 

Perhaps you can help, too! Already more 
than 300 amateur collaborators scattered 
through 38 states are working under the 
leadership of Dr. O. J. Eigsti, assistant pro- 
fessor of botany at the University of Okla- 
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You Can Perform 


PLANT MIRACLES 









homa. The roll of his far-flung scientific 
collaborators includes rich and poor men, 
doctors, lawyers, housewives, nurses, school- 
teachers, ministers, policemen, miners, ed- 
itors. The scope of the job has brought WPA 
help, with the approval of the interested De- 
partment of Agriculture which is well aware 
of the significance of the experiments with 
colchicine. 

That chemical is the most important factor 
in the tasks of this useful hobby. Basic 
factors are, of course, seeds, plus plenty of 
interest in the subject of plant-breeding, 
patience, and willingness to keep your 
garden-patch weeded. Colchicine is a yellow 
powder extracted from the underground part 
of the autumn crocus, Colchicum autumnale. 
It’s an active poison, so that caution is neces- 
sary in handling it. 

Giantism, such as Miss Moore obtained 
from her colchicine-treated soybean plants, 

[Continued on page 163] 
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How man has 
of lightning and 


by 
Charles D. Bonsted 


ID you know that every time 
you take a breath, 100 bolts 

of lightning strike somewhere in 
the world? That 16 million elec- 
trical storms occur each year? 
That lightning is no foe of man, 
but helps him produce food by 
fertilizing the soil? That the 
earth is like a battery and must be 
regularly recharged? And that— 
Well, if you didn’t, take comfort 
in learning that our scientists 
themselves didn’t know  ele- 
mentary, useful facts like those 
about such a familiar phenomenon 
as a thunderbolt until fairly re- 
cently. Now they’re catching up 
fast with direct lighting studies, 
for which they’re developing new 
devices that “fingerprint” bolts as 
they occur, and creating lightning 
in laboratories, too, in order to 


The fulchronograph (left) measures the cur- 
rent of lightning at 1/25,000th of a second 
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G. D. McCann, Westinghouse engi- 
neer, sits in safety at wheel of car while 
3,000,000-volt lightning bolt strikes 


it. The bolt can be seen jumping over 


i 
front wheel of the car to caaeh ground. 








hurry up their progress along the 
road to complete knowledge of 
lightning’s power to do good and 
harm, its varying make-up, and its 
controls. 

Curious Benjamin Franklin, 
about whose experiments with a 
key and a kite during an electrical 
storm every schoolboy has read, 
would have been delighted to be 
taking part in these investigations. 
He probably would be astonished 
and chiding to discover that little 
was learned about lightning for 
about 150 years after he made his experiments 
in the middle of the eighteenth century. Yes, 
man’s curiosity about the two billion thunder- 
bolts that streak from the sky each year was 
as slight as that! But about a generation ago, 
he was forced to begin research on the subject 
when lightning damage to expanding electric 
power systems made an intensive study of 
the phenomenon imperative. By now, knowl- 
edge is sufficient that efficient safeguards 
against such damage have been developed to 
protect the complex and vital electrical-power 
and communications network of modern 
America. How important that is can be 
gained from the fact that even momentary 
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power interruption in some types of war in- 
dustries could spoil a whole day’s production, 
or cause serious delay. It’s good to know, 
then, that the constant threat of damage by 
sudden, unpredictable lightning has been 
largely licked. In any case, as suggested 
earlier, lightning is by no means entirely a 
frightful villain. If safeguarded, its attacks 
should be welcomed! Here are two reasons 
why, the scientists have recently explained: 

(1) Action of thunderbolts in streaking 
through the atmosphere with the speed of 60 
million miles per hour, releases nitrogen from 
the air. In the form of nitric acid, the nitrogen 
falls in rain drops and enriches the soil. 
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Through this process, lightning annually pro- 
duces nearly 100 million tons of nitric acid— 
more of this soil-builder than manufactured 
by all the world’s fertilizer plants! 

(2) Lightning restores the electricity that 
constantly seeps from earth to clouds, and 
thus keeps the earth charged. Negative elec- 
tricity continously leaks into the skies from 
the earth at the rate of 1,000 amperes—power 
of about 300,000 kilowatts, or enough to drive 
200 submarines. The earth constantly loses 
and regains its electrical charge because of 
ionization in the air. Particles in the air which 
become electrically charged or ionized con- 
duct electricity from the clouds. The engi- 
neers state it this way: “Ionization in the air 
is produced by X-rays emanating from radio- 
active minerals in the earth’s crust, by radio- 
active gases in the atmosphere, and by cosmic 
rays from the outer universe.” Get it? 
Impressed or not, most of us realize we can’t 




























Wave pictures of lightning are shown on the above film re- 


corded by cathode ray ym At left, a 3,000,000 
volt bolt of lightning splits a telephone post wide open. 


do anything, even if needed, to affect the fall- 
ing of nitrogen to the earth or the re-charging 
of this ol’ battery of an earth. What we're 
interested in mainly are the safeguards the 
scientists are working out, to prevent costly 
property destruction, service tie-ups, and 
war-time power breakdowns. 

Many of these safeguards have been de- 
veloped from the information which has been 
collected and analyzed at the Westinghouse 
laboratories at East Pittsburgh, Pa. Here has 
been built up a file of hundreds of “finger- 
prints” of lightning. These “fingerprints” are 
the scars left on wood, metal, etc., by lightning 
created in the laboratory. Having control of 
the amount and duration of the electricity put 
into a fake lightning bolt, the scientists know 
just what it took to cause a certain scar. The 
lightning maker in the laboratory is a surge 
generator which can produce a lightning 
stroke of three million volts and has suffi- 
ciently powerful current to shatter trees and 
telephone poles and to fire haystacks, wood, 
and other combustible materials. 

When they find the same sort of evidence 
left by a lightning bolt in nature, they know— 
like a modern criminologist tracking a sus- 
pect—the characteristics of the phenomenon 
that flashed there long before the marks were 
found. 
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Detoured light- 
ning'—this is how 
man beats lightning 
damage to power 
and communication 
lines, by de-ion 
transformer on pole 





A ‘model’ light- 
ning bolt hits a 
“model’’ barn in 
Westinghouse lab- 
oratory, with Dr. 
P. L. Bellaschi, ex- 
pert, watching it 


Frequently in this process the lightning in- 
vestigator uses microscope and calipers to 
measure the extent of melting. Pictures may 
be taken of the lightning dents, and enlarge- 
ments made of them for closer study. Some- 
times sections of the field specimen are cut to 
determine the nature of the scars. 

Signs of crushing force and shattering indi- 
cate “cold” lightning. Melting and burning 
are caused by “hot” lightning. The former 
consists of high current but short duration 
electrical discharges lasting possibly 200 mil- 
lionths of a second. “Hot” lightning is char- 
acterized by low current of long duration, 
sometimes lasting nearly a second. In light- 
ning discharges to earth, the two appear fre- 
quently together in various amounts, the 
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“cold” lightning component followed by the 
“hot.” 

Westinghouse’s laboratory tests have shown 
that lightning powerful enough to melt a 
lightning rod tip no bigger than a pea repre- 
sents an electrical charge of approximately 


200 coulombs. Though this amount of power 
would light a 60-watt bulb for only seven 
minutes, it’s got whacking force when com- 
pressed into a lightning stroke lasting a tiny 
fraction of a second. Lightning strokes to 
earth seldom exceed this force, the studies 
show, and the average stroke is about 25 
coulombs. (In case you’ve forgotten: a cou- 
lomb is the amount of electricity transferred 
in one second by a current of one ampere.) 
[Continued on page 171] 
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. In the present war it is 


. Photosynthesis is not the 


Here are 25 statements, some of them true, the others false. 
statements from the false ones—and it isn't as easy as it looks! 
the correct box under each statement and see how you make out! 
the test, try it out on friends and other members of the family and compare scores. 


it and so wil] you. 


Are you ready? Let's go! 


. All storage batteries on the market today may be 


charged either with alternating current or direct 
current, and deliver either kind accordingly. 


True 2 False (] 


. The pistol is named for Pistoia, Italy, where it was 


invented. 


Te O False () 


. On board ship, the stuffing box is the container used 


by the engine room workers to store oily rags. 
True 2 False —] 


ssible for a submarine to 
fire a torpedo today which will strike @ ship and 
explode yesterday. 


True CJ False C) 


Birds are cold-blooded, their bodies taking on the 
temperature of the surrounding air. 


True C) False (1) 


. Like an automobile, a steam locomotive exerts its 


greatest pull when in reverse. 


True 0) False 


. Toussaint L'Ouverture is not the name of a piece 


of music, but of a fa- 
mous figure in history. 


True 2 False (1) 


name applied to the de- 


14. 


WHAT'S YOUR SCORE? 


To get your score simply give yourself 4 points 
for every question you answer correctly and 


The trick is to separate the frue 

Use a pen or pencil and check 
After you've given yourself 
They'll enjoy 


Panchromatic film, although producing a black and 
white photo, shows colors in their true gray relation, 
and does not show red as black. 


True 2 


False (] 


A back-geared lathe is one which runs in reverse 
at all times regardless of the direction in which the 
motor Is turning. 


True 0 False [) 


. In level flight the tail of an airplane does not sup- 


port the weight of the airplane. 


True 2 False 1 


. A gasoline engine with double ignition has only 


one sparkplug per cylinder although it always has 
two carburetors, 


True 2 False (] 


. It is possible for an automobile to run on a level 


road without skidding even though al! four wheels 
are turning at different speeds. 


True 2 False () 


. Scantlings are the light weight shorts worn by mid- 


shipmen during the summer months. 
True [) 


20. A capstan lathe and a 
turret lathe are one and 
the same thing. 

True 2) False () 


False (_) 


veloping of films by total the result. If your mark is above 90, you 

photographic techni- are exceptional; if it is between 80 and 90, 21. The shaft running from 
cians. you deserve high praise; if it's between 70 and the transmission of an 
True [7] False [7 80, you're good; between 60 and 70, fair; and automobile to the rear 


There are only two pho- 
tographs of Christopher 
Columbus in existence, 
and one is only a nega- 
tive of his head and shoulders. 


True [) False 1) 


. A waag is an intelligent green and white monkey. 


True C) False 2 


. Millibars are not the gold and silver insignias indi- 


cating the rank of military men, but atmospheric 
pressure units. 
True 0) False [1] 


. The zereba is really not a striped animal resembling 


a horse, and does not gallop like a horse. 


True (C) False (CJ 


. Owing to the position of the propeller at the end 


of the fuselage on autogiros, they can climb ver- 
tically from a standing start without a motor, 


True 2 False () 


below 60—well, try again next month! 
Answers will be found on poge 168 


axle drive is called the 
propeller shaft. 


True [) False [) 


22. When a shipbuilder re- 
fers to a spiling he means a ruined piece of 
lumber, as the word "spiling” was originally "spoil- 
ing.” 


True 1 False (1) 


23. In Australia, the “land down under,” the month of 


January precedes the month of February in each 
yeer on the Gregorian calendar. 


True CJ False (1) 


24. Sailplane pilots look for cumulus clouds, as rising 


columns of air beneath these clouds help lengthen 
the sailplane's flight. 


True (1 False (1) 


26, When an airplane is steeply banked at high speed 


the load on the wings is greatly lessened because 
the rudder supports most of the weight. 


True 1 False () 


Mechanix Illustrated 








|. 





- NEWS OF SCIENCE 


AND MECHANICS. & 


k and 
ation, 





O 


bverse 


h the 





ee Biggest Room In The World! 


YEAR ago a farm area, today Willow workroom is half a mile long, a quarter-mile 
7 Run is the biggest room in the history wide, will have 90,000 workmen busy in De- 
of man! Built by the Ford Motor Co. toturn cember, contains 25,000 tons of steel. Autos 
from , , . , 

out a four-motored bomber an hour, this are used in running errands! 
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O SUPPLEMENT war-time petroleum 

supplies, Los Angeles is considering an- 
nexing an old oil field in the suburbs and 
creating on a part of it the only indoor oil 
field in the world, within an eight-acre, 
$3,000,000 concrete building. Noises, gases, 
and other objectionable features would be 
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confined, yet holes to the various oil levels 
could be drilled like spokes of a wheel, as far 
as a mile from the indoor derricks (see cross- 
section below). Drillings beneath the sur- 
rounding 400 acres would pay owners gas and 
oil royalties without depriving them of the 
surface’s use and sightliness. 
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Builds Better Mousetrap 


HE better mousetrap for which the world 

reputedly is waiting to beat a path, may 
be an inexpensive automatic fire-extinguisher! 
A small, easy-melting metal strip across the 
trap catch releases it when room heat reaches 
400° F. Snapping up, the catch smashes a 
discarded electric light bulb containing CCl« 
an effective fire-killing agent. This chemical 
student at Hope High school in Providence, 
R. I., holds another version of the idea. 


Wires Hold it Now— 
Soon It'll Hold 57 Men 


ONY thin wires held 
aloft this preview model 
of a transport plane recently, 
but when next on view it will 
have become a sky-giant, 
with four motors to hurtle it 
through the air at a top speed 
of 350 m.p.h. Designed by 
Lockheed to carry 57 pas- 
sengers, it will have a 4,000- 
mile range, fly at 30,000 feet, 
and cruise at 285 m.p.h. for 
transcontinental service. It 
has a top speed of 350 m.p.h. 
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Canny Hobby. Warships 


HIS model of the U. S. S. North Carolina 

was one of the 13 which Emanuel Cachia, 
above, exhibited at the sixth annual American 
Hobby Show in New York City. A baker, Mr. 
Cachia uses old tin cans to make his models of 
warships, converting the containers from the 
day’s fillings for pies and cakes into miniature 
batthewagons as easily as he whips up a 
Charlotte Russe. Naturally, the can-opener 
is one of his most-used tools. 
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War Extinguishes Broadway’s Fishy Night Life 


MONG early casualties of the war, in the 
estimation of admirers of New York 
City’s Gay White Way, were the giant-sized 
fish which nightly glowed in fantastic color 
and life-like wriggles atop a building in the 
entertainment heart of Manhattan. Compris- 
ing the world’s largest electric sign, 192 feet 





long, the finny monsters were victims of the 
needs for electric power (the display contained 
29,508 bulbs), for metal (the steel supporting 
structure is being sold for war manu- 
facture), and for sugar (confection-makers 
like the advertiser are not sure of future 
supplies). 


No Rationer’s Going To 
Cry “Get A Horse!” Here 


IRE and fuel scarcities may be 


horse-drawn vehicles, but not 
Morris Oglesbee of Xenia, O., the 
advantages of whose 1898 Stanley 
Steamer are now widely envied. 
Tire rationing doesn’t worry him; 
his tires are solid rubber. Water 
for the steamer must be replenished 
every 20 miles (there’s no con- 
denser) but fortunately is not yet 
being rationed. “The old boiler,” 
as he calls the car, requires about 
12 minutes to develop sufficient 
steam for starting and needs a 
gallon of gas every 30 miles to keep 
the steamer steaming. 
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Spy Smasher Defeats Plane 


Ma though the German spy ring in 
America uses this Bat Plane—an aircraft 
based on the helicopter and flying-wing— 
intrepid Spy Smasher defeats their foul pur- 
poses, in the 12-chapter movie serial in which 
the great Fawcett comics character is now 
starring. The Bat Plane, which can land or 
rise vertically, and flies through the stratos- 
phere, is used by the spies in escaping Spy 
Smasher. He overcomes them eventually, 
though—America is safe with Spy Smasher 
on the job! 


Changing Wooden Tire For 
Betty Would'n Tire Us!. 


ETTY GRABLE seems undis- 








mayed by the spike sticking out 
of the white-walled tire on her new 
‘edan—because the tire is wooden 
and therefcre unharmed by glass, 
curb bruises, and sundry other 
usual hazards to rubber. As the 
star demonstrates, all you need is a 
hammer to remove metal picked up 
by these tires—yet it’s safe to drive 
as fast as 75 m.p.h. on them if neces- 
sary, as tests have shown. Bolted 
to the wheel, the tires are made of 
‘aminated hard wood, would cost 
from $6 to $10 each, and should give 
12,000 to 15,000 miles wear. Best to 
use them only on front wheels. 
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steam for starting and needs a 
gallon of gas every 30 miles to keep 
the steamer steaming. 
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Spy Smasher Defeats Plane 


| at aa though the German spy ring in 
America uses this Bat Plane—an aircraft 
based on the helicopter and flying-wing— 
intrepid Spy Smasher defeats their foul pur- 
poses, in the 12-chapter movie serial in which 
the great Fawcett comics character is now 
starring. The Bat Plane, which can land or 
rise vertically, and flies through the stratos- 
phere, is used by the spies in escaping Spy 
Smasher. He overcomes them eventually, 
though—America is safe with Spy Smasher 
on the job! 


Changing Wooden Tire For 
Betty Would’n Tire Us! 


ETTY GRABLE seems undis- 





mayed by the spike sticking out 
of the white-walled tire on her new 
edan—because the tire is wooden 
and therefore unharmed by glass, 
curb bruises, and sundry other 
usual hazards to rubber. As the 
star demonstrates, all you need is a 
hammer to remove metal picked up 
by these tires—yet it’s safe to drive 
as fast as 75 m.p.h. on them if neces- 
sary, as tests have shown. Bolted 
to the wheel, the tires are made of 
‘aminated hard wood, would cost 
from $6 to $10 each, and should give 
12,000 to 15,000 miles wear. Best to 
use them only on front wheels. 
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Boo! Said The Sailor 





NLESS the sight frightens away rescuers, 


shipwrecked sailors in this new rub- 
berized suit stand improved chances of being 
saved. It’s said to keep the occupant warm 
and afloat indefinitely. Weighing less than 
10 Ibs., it folds into a suitcase, costs less than 
old cork preservers, and can be donned in 
two minutes. 
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At 5 He Knew The 3 B’s 


ACH, Beethoven, and Brahms were no 

mystery to Kenneth Wolf at the age of 
five. Why, at two he’d played the piano and 
at three written a song. At four he raced 
through chemistry textbooks, and mastered 
advanced chem when six. Enrolled at Western 
Reserve U., Cleveland, O., he’s now 10, the 
country’s youngest collegian! 


Youth Shows How To 
Get 2c Aluminum 


MULATING the original 

discoverer of a commer- 
cial method of extracting 
aluminum, Alfred R. Globus, 
right above, 21-year-old 
Brooklynite, recently demon- 
strated a new process based 
on dissolving clays with sul- 
phuric acid and sodium hy- 
droxide. Industrial trials will 
test Globus’ assertion that 
200-250 lbs. of aluminum 
could be produced from a ton 
of usable clay for 1lc-2c lb. 
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Peep Takes To The Air 


\)OTHING as simple as a ravine can hold temporarily baffled by a ravine; then they ran 
1‘ up the advance of the peep and its in- a steel cable between two trees and trans- 
genious crews at Fort Sheridan, Ill. On ported the peep on a pulley arrangement 
maneuvers in the field the peepers were only witha truck-mounted winch to do the pulling. 


Combat “Plaything” 
Trains Gunner's Eye 


T MAY look like a kid’s 

playful construction of a 
bomber’s fuselage, but this 
really is a pre-flight gunnery 
trainer which gives stimulus 
to practice and even provides 
helpful recreation to combat 
pilots off duty. Seen as espe- 
cially useful in interceptor sta- 
tions where pilots must wait for 
considerable periods between 
bouts with the foe, the trainer 
is expected to save air time and 
increase skill. 
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Torpedo Bomber: 
Death To Axis Ships 


OUBLE duty against 

enemy surface vessels is 
performed by the Navy’s Doug- 
las TBD-1 three-place torpedo- 
bomber (also on the cover). It 
attacks ships from high alti- 
tudes with its ton load of 
bombs; or, when just a few feet 
above the water, aims itself at 
the target and launches a full- 
sized torpedo. Heaviest of 
carrier-based aircraft (9,000 
Ibs.), the TBD-1 wings fold to 
half their 50-ft. span. 





New ‘Panty’ Makes 
Parachuting Safer 


HOWN on a testing ground 

near Reno, Nev., is a new 
type of parachute using a center 
‘panty’ to lessen jerking shock 
when the parachute opens, to 
slow descent, and to decrease 
the oscillation which sometimes 
is dangerous as the chutist 
lands. Dr. Christian Wolf of 
New York and Los Angeles in- 
vented it. The ‘panty’ deflects 
air to the outer edge of the 
*chute to spread it quickly. 


Jeep Goes Super With 
Retractable Wheels 


NTER the “super-jeep!” 

The army’s lively, useful 
little car may receive even 
harder tasks. This experi- 
mental model of an elaborated 
jeep has a four-wheel rear 
drive with retractable side 
mounts to lift the front wheels 
out of deep ditches and cul- 
verts. Here the “super-jeep” 
carries a crew of four and a 
37 mm. anti-tank gun over 
rough terrain. Capt. R. C. 
Fitch of the Mechanized Cav- 
alry Reserve designed it. 
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Private Excels Experts 
In Inventing New Gun 


PLAIN, everyday soldier 
£&X% has invented a new sub- 
machine gun worthy of a scien- 
tific. laboratory or military 
experimental post. The simple 
mechanism of this 1014-lb. gun 
devised by Evelyn Owen, 27, 
Australian army mortar-mixer, 
makes it possible to replace hot 
barrels and spent magazines in 
seconds. Now being mass- 
produced, the gun has features 
making it extremely deadly. 


Bald Men Take Note: 
Plane Grows Test Hair” 


HE hairy tufts on this Army 

Republic P-43 pursuit plane 
are not for extra warmth in 
winter but simply pieces of 
string fixed on the plane before 
it goes in a wind tunnel. Movie 
cameras photograph the tufts’ 
movements in the wind, to de- 
termine the pattern of airflow 
direction. Such tests are 
undertaken on new models in 
order to check and improve 
aerodynamic design. 


Kills Germany’s E’s 
With Greatest Ease 


S FAST as Germany comes 
up with a new war tech- 
nique or weapon, the Allies 
originate one to slap it into in- 
effectiveness. One of the new 
and prime examples is the fast 
British armored boat shown at 
right, England’s answer to the 
dread German E-boats (tor- 
pedo motorboats) which have 
been making daring forays 
against English ships. As fast as 
the mosquito craft, the E-boat- 
killers are much more heavily 
armed and manned. 
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DOUBLE-HEADED 
NAIL 


Two-Headed Nail Means 
Double Use For Huts 


EMOVABLE double-headed 

nails (above) and* self- 
threading screws permit rapid 
dismantling of the U. S.’ new 
military hut for re-assembly in 
another sector, Iceland or Pan- 
ama! Accommodating 12 men, 
they are prefabricated of metal. 


All Senses Duplicated 


Without Any Nonsense 


ENERAL ELECTRIC 

COMPANY has dupli- 
cated all the five senses. L. to 
r., sight—electric eye excels 
nature’s; hearing—sound de- 
tector is so sensitive it will 
pick up the noise of a dol- 
lar bill falling on the floor; 
touch—the smoothness gauge; 
smell—mercury detector 
smells poisonous mercury 
vapor the nose can’t; taste— 
this apparatus detects un- 
tastable sourness. 


Mechanix Illustrated 
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Seaplane Pilots’ Pal 
On Land Is Named Dolly 


ASY-GOING dolly is the 

helpful friend of pilots of sea- 
planes forced down on land, per- 
haps; or, as in the case of the small 
aqua-aeroplane here, when they 
wish to fly the ship away from its 
inland’place of manufacture. The 
plane’s experimental pontoons are 
set on a dolly and rolled on easy- 
turning wheels to the field. The 
dolly stays with the plane until 
dropped away when the ship is 
ready to launch into flight. Photos 
were made at Aeronca Field. 


Army Plans Civilians’ 
Wartime Car 


OUCHED by the plight of 

sad civilians unable to buy 
a new car because of metal 
searcities and war production 
in auto factories, Capt. R. C. 
Fitch of the Mechanized 
Cavalry Reserve offers this 
solution of a car of station 
wagon styling made of plastic 
and a modicum of new steel. 
It would use a rebuilt four- or 
six-cylinder car motor. If it 
goes into production, the 
“Victory Car” will be priced 
at about $600. 
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Ne xARRON 
What's Cookin’? Bushings? 


USHINGS, bearings, or whatever the war 

program requires are as much the 
product of Mrs. Homer C. Price’s kitchen in 
Columbus, O., nowadays as coffee and ome- 
lets. War orders forced her husband’s base- 
ment machine shop to expand all over the 
house. Now a separate factory is being built 
so that the Prices will need to cook only food 
in the kitchen again. 
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Girls’ Hats Go Useful, Finally 


PRING styles in women’s headgear went 

utilitarian this year in this case anyway, 
much to the satisfaction of critical males. 
Took a war to do it, however—this headdress 
and smart leather shoulder-bag comprise a 
portable, one-man aircraft detector! The 
headpiece includes earphones and a “para- 
bolic concentrator of sound waves” connected 
to an amplifier in the case. 


U.S.’ New Welded Tank 
Answers MI Criticisms 


HE revolving turret on 

the army’s new medium 
tank, right, enabling it to fire 
in any direction without turn- 
ing around, answers the criti- 
cism of the old M-3, left, by 
Major Wheeler-Nicholson in 
April Mecuanrx ILLUSTRATED. 
High location of the turret 
enables the new tank to fire 
over rises in the ground with 
less exposure of its bulk. Its 
rivetless, cast-and-welded 
hull means speedy production. 


Mechanix Illustrated 
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Lethal Whirlwind Has 
A Nose Full Of Cannon 


RMED with four 20 mm. 
cannons mounted in its 
nose, the Westland “Whirl- 
wind” is among the RAF’s 
deadliest fighter planes. A 
distinctive feature is the loca- 
tion of the tail planes well 
above the line of the fuselage 
near the top of the tail fins. 
Two 850 h.p. Rolls-Royce en- 
gines power this single-seater 
monoplane, with a 45-ft. span, 
32 ft. 3 in. length, and 10 ft. 
6 in. height. 


Canadians Carry The 
War In These Fords 


ARRY a squadron of sol- 

diers, captain? Or some 
ammunition, food, or small 
arms? The universal carrier’s 
at your service! That’s what 
they say in Canada, where 
this four-ton, highly ma- 
neuverable vehicle is used 
for all purposes. Armed and 
armored, equipped with two- 
way radio, it has a standard 
truck transmission and axles, 
will go 45 miles an hour with 
its 90 h.p. motor. Tracks are 
driven by sprocket wheels. 


Everything But A Sink 
For Merchant Seamen 


RITISH seamen are given 

additional life-saving 
devices as fast as found prac- 
tical Here’s a standard 
lifeboat fitted with auto- 
matic radio. Canister con- 
tains smoke-flares. Fireproof 
hoods for tanker crews, anti- 
exposure suits fitted with 
warning lights to attract 
rescuers, vitamin rations, and 
fire-fighting apparatus are 
among recent additions which 
every ocean ship is to have. 
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Plane-Line Styles 


For War Wagons? 


ITH all war vehicles 

using speed as a 
weapon in advancing a 
front, industrial designer 
George Walker of Detroit 
proposes streamlining 
them to overcome retard- 
ing wind resistance. Here 
are three of his designs 
adapting to machines 
which wage war on the 
ground, the advantages 
of streamlining so highly 
developed in fighting 
planes. 

Thirty men, or ammunition, can be trans- 
ported in the troop-carrying trailer shown at 
top here. It’s towed by a unit based on the 
principle of the “half-track,” and armed with 
a large and a small cannon and an anti- 
aircraft gun. In the center is a six-wheeled 





tank buggy—a weightier, more heavily armed 
brother to the light tank. These two vehicles 
have drivers at front and rear. Below is an 
ammunition-carrier bristling with 75 mm. 
cannon and six smaller guns mounted on the 
motor-driven forward section. 
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Above: Placing the P.O.P. paper over the leaf in the 
printing frame. Above and right: Typical leaf speci- 
mens printed by method described in the text. 
Right: The P.O.P. prints are fixed later, at home. 


MATEUR photographers who are 
interested in botany and wish to 
bring home photographic records of 
various leaves and other flat forms of 
plant life can do so with the aid of 
P.O.P. proof paper. This is a photo- 
graphic printing paper that slowly 
darkens to a deep sepia tone when left 
exposed to bright blue daylight, sun- 
light, or a bright carbon arc. 

The leaves or other flat specimens are 
placed in contact with the paper in an ordinary 
contact printing frame; they are then exposed 
to sunlight until the exposed areas of the 
paper darken to a deep tone. The specimen 
is discarded and the paper print placed in a 
dark envelope to prevent further darkening, 


June, 1942 


LEAF PRINTING, OUTDOORS 





by Roy Lester 






















and brought back to the house for fixing. 
The prints should be made several shades 
darker than desired to allow for the bleach- 
ing action of the fixing bath. Average time is 
3 to 4 minutes in sunlight; 6 to 8 in daylight. 
This arrangements permits one to make any 
[Continued on page 162] 
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Above: When using a white surfaced easel, it 
is good practice to place a sheet of black 
paper under the enlarging peper when 
making the exposure. This makes for more 
faithful rendition of the negative gradations. 


F YOU wish to capture all the detail and 
brilliance of your negatives in your 
enlargements, you must understand how 
the paper holder or easel functions under 
various conditions. 

When an image is projected onto photo- 
graphic paper, some of the image-forming 
light rays will penetrate the paper. Just 
how much penetration takes place depends 
upon: the thickness of the paper, the 
density of the negative, the power of the 
enlarger bulb, the exposure, the contrast 
grade of the paper, the size of the enlarge- 
ment, and the type of enlarger (condenser 
or diffused type). 

The thinner the paper the more the 
projected image will penetrate beyond the 
emulsion surface. Penetration is also greater 
| when the negative is thinner; the enlarger 
| bulb, brighter; the exposure, longer; the 

distance between the lens and paper, 
shorter, and the paper grade contrastier. 
Moreover, the condenser type of enlarger 
is more penetrating than the diffuser type. 
Now suppose that in a given case, all 


———————————————————————— 


Right: Effect of interposing a piece of white paper with 
black type between enlarging paper and a black a 
ing easel. Light passing through re paper is 
reflected by the white paper as evidenced @ darkening 
of areas under which white paper lies. Black letters absorb 
light passing through the enlarging paper as does the 
black easel, permitting corresponding areas of the print to 
retain their normal tone—whether latter is light or dark. 


o- 


Right: This Is a simplified dia- 
gram of the mechanical effects of 
enlarging on a white, as com- 
to a black surface- 
painted easel. It represents a 
single sheet 
printed on an ease! that is half 
white and half black. The single 
line projected onto each half of 
the ease! represents rays passing 
through the denser portions or 
highlight areas of the negative; 
the double lines represent tre 
greater quantity of light passing 
through the more transparent 
shadow areas. Note that the 
a = of the easel aeeede 
any light passing through the 

paper, whereas the white surface WHITE 
reflects light back through the | SURFACED 
aper—the quantity of reflection EASEL 
eing greater in the shadows 





The Black Easel 


~ For Print Brilliance 
by Morris Germain, A.R.P.S. 


Illustrations by the Author 
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factors total up to produce an appreciable amount 
of penetration. More specifically, let us suppose 
that we are using one of the popular brands of 
condenser type of enlargers, with an f/4.5 or 
f/6.3 lens. The negative is on the thin side— 
sharp, brilliant, with clear and fairly transparent 
shadows—the type that would require No. 3 or 
[Continued on page 152] 
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PHOTO CONTEST 


FIRST PRIZE (#10. 00): “Do Tell—” by 
Hillard Langlie, c/o Advertisers’ Service, Inc., 
229 EB. Wisconsin Ave., Milwaukee, Wis. 
Taken with a Recomar 33 on Panatomic X, in 
Edwal 20 developer; 1/200 sec. synchroflash 
exposure with 16A photoflash on an extension 
and a ey ~ ——_ + —~_~ opposite to fill 
in shadows. eam cup is a burning 
cigarette. SECOND PRIZE (35. 00): “*Temp- 
tation” by J. J. Gerard, 1632 No. Federal 
Ave., Mason City, Iowa. Taken with Dollina 
camera on Panatomic X film; f/4.5 at 1/100 
sec THIRD PRIZE ($4.00): “Look Pretty, 
Please” by Jack Garber, 308 East Sth Street, 
Brooklyn, Y. FOURTH PRIZE ($3.00): 

“Quiet” by G. F. Mayes, 33 Bertrand Street, 
Ottawa, Ontario, Can. Taken on Super XX 
film in D-76; £/6.3 at 1/50 sec. by photoflood. 

Submit prints for this monthly contest, un- 
mounted—no larger than 8x10 inches. Print 
your full NAME and ADDRESS on the back 
of each print and wrap securely with cardboard 
or corrugated stiffeners. With each print, list 
your camera, film, lens opening and shutter 
speed, illumination, and developer. If you 
want unused prints returned be sure to enclose 
sufficient return permeee ine ew prints 
can not be returned.) Address: Photography 
Editor, MECHANIX ILLUSTRATED, 1501 
Broadway, New York, N. Y. 





d lst PRIZE 


2nd PRIZE 




























Above: These are the various materials required for the conversion of the 
trout fly case into a vest pocket case for filters and auxiliary lenses. 





Above: Removing the two rivets that hold the fly spacer in place. Below: 
Space occupied by each lens and filter is pencilled on the case. 








VEST 
FILTER 


by Gustav Gerlach 


ARRYING filters and auxiliary 
lenses for your camera becomes 

a nuisance when you have to hunt 
through your pockets or carry-all bag 
to find the one you need—in a hurry! 
The simple case described here will 
enable you to carry all accessories of 
that kind, neatly in your vest pocket. 

In most sporting goods stores, you 
ean still purchase a fisherman’s 
aluminum trout fly case. The one 
illustrated cost just twenty-seven 
cents; it is roughly 644x3%x% inches 
and comes as shown in illustration 
No. 1. 

You can, with a few simple tools, 
convert the trout fly case into a 
handy filter carrying case in about 
an hour and a half. All you need is 
a pair of scissors, a jack-knife, a 
ruler, some liquid solder, and muci- 
lage. You will also need a piece of 
felt about 8 inches square to pad the 
compartments. All required ma- 
terials are shown in Illustration No. 1 

First, carefully remove the fly 
spacer from the bottom of the case, 


Below: The spacer from the bottom of the case is 


first cut up into five strips of equal length. 
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POCKET 
CASE 


using the jack-knife to cut away the 
two rivets that hold the spacer in 
place (Illustration No. 2). After 
deciding as to the number of com- 
partments you will need, place the 
various lenses in the case and mark 
off the spaces with a pencil (Illus- 
tration No. 3). 

Using a pair of scissors, cut the 
aluminum spacer that was in the bot- 
tom of the case into five strips (Illus- 
tration No. 4). The width of the strips 
should be equal to the depth of the 
case measured from its bottom to its 
top inside edge. Then, cut three of 
the strips so that they are equal in 
length to the short dimension of the 
case. Cut the two remaining strips 
so they fit snugly in between the 
strips running across the width of the 
case. 

Now, proceed to put a liberal coat- 
ing of liquid solder directly over the 
pencil lines marked in the bottom of 
the case. Then put the strips you had 
previously cut to size in position over 
the pencil lines (Illustration No. 5). 
After the strips are all in place, put 

[Continued on page 174] 


Below: Shorter strips from the metal spacer are sol- 
dered to case between three of the compartments. 



























Above: The completed case fitted with the designer's accessory lenses 
for the Rolleiflex, including closeup and correction lenses and filters. 











Below: Square pieces of felt are cut out the exact size of each com- 
partment. Above: Each pad of felt is secured In place with mucilage. 








































FIG. 1 (above): The effect of blazing logs in the fireplace has 
been simulated by —— a midget bulb among the logs on 
the same open flash circuit used to Illuminate the foreground 
figures. FIG. 2 (below): The "match" struck by the man is 
actually a midget bulb wrapped In paper and hooked up with 
the two flash lamps which exposed the foreground figures. 





FIG. 3 panes A Press 25 midget flash lamp placed in the 
bridge lamp (with the aid of a reducing socket) illuminates 
the painting and the artist's palette, yet without blocking u 
detail in the shade of the bridge lamp in which it Is set. 
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“Trick” Lighting With Hidden 


Flash Lamps 


by Louis Hochman 


HE availability, today, of midget flash 

lamps (the Press 25 Superfiash and the 
SM and Nos. 5 and 6 Mazdas) goes a long 
way toward solving many of the special light- 
ing effects that imaginative photographers 
attempt to create. 

These bayonet base lamps are so small that 
they may be concealed easily in any portion 
of the composition where a light source 
logically belongs. They make possible many 
intricate lighting effects, which would be ex- 
tremely difficult if not impossible to accom- 
plish with the larger bulbs. Moreover, when 
used in conjunction with larger bulbs, they 
act as accent lights, building up highlights 
and improving the depth and modeling of the 
picture. 

Figure 2 offers a typical instance of how a 
midget flash lamp can be substituted effec- 
tively for a light source. Here the light was 
supposed to be coming from a lit match in 
the model’s hand. To get the effect with a 
real match would have meant a “time” ex- 
posure with the lens wide open. This would 
require sacrifice of depth of field not to men- 
tion the difficulties imposed on the models. 

Instead of a lit match, therefore, the subject 
held a midget, Press 25 flash bulb in his left 
hand, shading it from the camera with his 
right hand. The desired effect was in- 
stantaneously obtained. With the bulb held 
so close to the subjects, it was necessary to 
cut down its brilliance in order to prevent the 
highlights from burning up, and this was 
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FIG. 4 (right): A pair of synchronized midget flash lamps 
sufficed for the entire subject—one, inside the furnace and 
the other outside the furnace on the model's left hand side. 


accomplished by wrapping the bulb in a sheet 
of white writing paper. This also afforded 
extra protection against the possibility of the 
bulb shattering, which may happen despite 
the safety jacketing on the bulbs. 
When holding these bulbs in your hand for 
a picture, never allow the glass part to rest 
against your skin. The heat created by 
ignition of the bulb can inflict serious burns, 
even though it is wrapped in paper. Play 
safe and keep the bulb at least half an inch 
away from your skin. 
Additional illumination in Figure 2 was 
supplied by two other bulbs, a No. 0 and a 
No. 2, outside of the picture area. All three 
bulbs were hooked up to one battery and 
fired simultaneously by the open flash method. 
In Figure 1, a midget bulb was set up in the 
fireplace to give the effect of a burning fire 
and the girl’s extended leg served to shade 
it from the camera. A larger bulb here would 
have given too much light, burning up all de- 
tail in the fireplace and causing undesirable 
halation fuzz around its edges. In this case, 
the small bulb was used without any covering, 
and it was hooked up to two other bulbs, a 
No. 0 and a No. 2, for the outside illumination. 
The furnace room scene, Figure 4, was 
managed with two midget bulbs, one placed 
in the furnace and the other outside toward 
the rear of the model. To prevent the heat £: 
of the fire from firing the bulb prematurely, 
the furnace was grated down and several | 
shovel-fulls of coal were heaped on the fire. < aan 
The midget bulb was then placed on the ledge ciile ip sobineten a et fics, tomy wes laced citside 
inside the furnace door where it produced the he field and flashed in the direction of the ceiling. 
desired effect. 
The “Midnight Marauder” in Figure 5 was highlight the artist’s palette and painting, 
highlighted with a midget bulb, properly without even burning up the detail in the 
wrapped in white paper and placed in the re- lamp shade itself. A No. 0 and No. 2 bulb 
frigerator. A No. 2 bulb, outside the picture gain sufficed for the outside illumination. 
To get the strong highlight on the sculptor’s 
face in Figure 6, a midget bulb was set up 
[Continued on page 170] 


area, placed high and pointed toward the 
ceiling gave sufficient diffused illumination 
for the surroundings. 

Whenever you want a soft, over-all light 
on your subject as in the foregoing case, it 
is a good idea to point the bulb up at the ceil- 
ing. Although cutting down its intensity, this 
produces an abundance of soft, diffused light, 
free from the harsh shadows that result from 
direct illumination. 

In Figure 3, a paper-wrapped Press 25 
bulb, placed in the bridge lamp, served to 


FIG. 6 (right): The highlighting on the sculptor's left hand 
and face was achieved with a midget bulb just behind the bust. 

















Right: Extra lenses for interchangeable 
lens cameras can be mounted in lens 
boards made of |/16 to 3/I6-inch card- 
board. Glue two pieces together, one 
the size of regular lens board and the 
other, slightly smaller, conforming to the 
inner baffle surface. Cut hole in exact 
center of board a bit smaller than lens 
barrel so lens screws in tightly. Paint 
the board black. Louis Hochmon. 


Below: To forestall like leakage in an 
old box camera, slip a rubber band cut 
from an oid inner tube around the 
crack where the front and back fit 
Tension holds parts together. Paul Hadley. 
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FOCUSING SCREEN BRACKET. 


the ground glass focusing scree 


To prevent the breakage and/or misplacement of 
n of the conventional plate back type of camera, the 


simple bracket shown above and at the left has been designed. A piece of scrap tin 
was cut to the approximate size of the film pack adapter supplied with the camera 
its two long edges and its bottom edge were then turned over to form tracks ac- 


commodating the camera's focusin 
corners of the film pack adapter bac 


color. After use, the screen is 


screen. The bracket was soldered to the four 
and painted black to harmonize with the camera 
immediately slipped into its bracket. Andrew Vena. 





Right: Adapt 8xi0 cut film 
holder to take 3!/4x4'4 film by 
on an 8xI0 cardboard, 
with 3%4x4% hole in its center, 
to a U-shaped piece of card- 


board overlapping the hole in 
larger piece by 16 inch on 
three sides. A. J. Lockrey. 


Below: Prevent double ex- 
posures on cut film by seal- 
~ the top of the slide to the 

der in loading latter—using 
gummed paper. The sea! is 
broken when pulling out slide 
for exposure. Ll. Hochman. 
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ARCHERY 
EQUIPMENT 


HOW TO MAKE IT 


PART II 


Last month we completed the bow almost 
up to the stringing. We now add handle, 
bowstring, and make arrows and target. 


by Bertram Brownold 


HAT part of the handle that the archer 

grips should be tightly wrapped with fish- 
line. This job can be done as soon as the 
tillering is finished. Use a wire loop to draw 
the end of the fishline under the wrapping. 
See Photo 5. After the wrapping is on, satu- 
rate the fishline with shellac. When the 
shellac is dry it will make an excellent 
grip and will exclude moisture and prevent 
rotting. 

Back the nocked ends of the bow with tough 
fiber of the kind used to make suit cases and 
sample cases. Glue the fiber in place under 
pressure and when dry trim and smooth it with 
a file and sandpaper. The fiber strengthens 
the ends and guards against wear and 
splintering. 

Round both ends of the bow with a file and 
finish with sandpaper. 

Also round off slightly the edges of the 
belly side of the bow. 

Sand the bow all over with fine paper, rub 


v 























%- 





Photo 5A: Rubbing the waxed bowstring vigorously with 
brown wrapping paper. This heats the wax and fuses the 
twisted strands together. Latter have been twisted by 
slowly spinning the stone tied to their lower ends. 


it down well with a clean cloth to remove all 
dust, and shellac the whole bow. When dry, 
sand and shellac once more. Finally, sand 
off the second coat of shellac and apply a light 
coat of a good grade of varnish, slightly 
thinned out with turpentine. When dry, the 
bow is ready to be “braced.” To brace a bow 
means to bend it and affix the bowstring. 


—: 





Leff, Photo 5: How the fishline is wrapped around the handle. Last turn of the line is run through the loop of the wire and 


pulled under, finishing off the job neatly. Right, Photo 6: Completed bowstring is served ones at the center with fish- 


line. This strengthens the string at the point of greatest wear. Other points to be serve 


- 


are at the two loops. 
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Photo 7: Bracing the bow. The lower tip is placed in the rim of the shoe sole, while one hand holds the handle, the other being 
placed near the upper end of the bow. Bracing a bow in this manner yg ressure at mid-point and the two ends. After 
bracing, the distance from mid-point of the bowstring to the handle should measure six or seven inches, 



















The Bowstring 


Linen shoemaker’s thread is excellent 
material for making bowstrings because it is 
strong, will not stretch, is inexpensive and is 
easily obtainable. The correct weight is a 
thread which, when six lengths of it are 
twisted together, will produce a bowstring 
somewhat less than %” thick. 

Cut six pieces of the thread, each about a 
foot and a half longer than the bow. Wax 
each piece thoroughly with beeswax, and then 
wax the whole bowstring again after the six 
threads have been twisted together. A good 
way to do this work is to attach the threads 





_—_.. 





to the limb of a tree or any other convenient 
place of sufficient height. The twisting can 
be accomplished easily and evenly by attach- 
ing a weight to the lower end of the bowstring 
and spinning it. 

After the waxing and twisting have been 
done, rub the bowstring vigorously with a 
piece of stout wrapping paper. This heats 
the wax and fuses the six strands together. 
It is suggested that a glove be worn for this 
job. See Photo 5A. 

Next, splice an eye or loop at each end of 
the bowstring, so that the length from loop to 
loop will be some three or four inches shorter 
than the straight line distance between the 


Photo 8, below left, shows a target tip, the making of which is described in the article. Phofo 9, af the right, shows how a 
hunting tip Is made. The split tube is flattened to form a holder for the tip, whose sides have been sharpened with a file 
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Photo 10, above, shows the nocks In the 
arrow for engaging the bowstring. The feather 
that Is set af right angles to the nock should 
have a different color than the other two, to 
enable the archer to see at a glance how to 
place the arrow on the string. Phofo 1, at 
right, shows grooved wooden blocks which 
face jaws of vise when working on arrows. 


nocks. The last step in making 
the bowstring is to serve it (that 
is, wrap it tightly) with fine fish- 
line in three places. The three 
places are the two loops and the 
center. These are the three points 
of greatest wear. When serving 
the loop, start at a point about 
three inches down the string; and 
when serving the center, cover 
about eight inches. Photo 6 shows 
the bowstring being served at the 
center. 


Bracing The Bow 


Slip one of the loops of the bow- 
string over one end of the bow 
and into the nocks. Then bend 
the bow and slip the other loop 
into the nocks at the other end. This may 
prove harder to do than it sounds, at least the 
first time that it is attempted; but with prac- 
tice it becomes easy. The correct way to do 
it is to place the lower tip of the bow on the 
projecting rim of the sole of one’s shoe. This 
prevents the tip of the bow from sinking into 
the ground and becoming soiled. The right 
hand (if the archer is right-handed) then 
grasps the handle of the bow firmly while 
the left hand, placed near the upper end of 
the bow, exerts the pressure which bends the 
bow. The fingers of the left hand slide the 
loop into the nocks. Bracing a bow in this 
manner applies pressure at the three points 
that are meant to take it—namely, the mid- 
point and the two ends. 

After the bow is braced, a perpendicular 
line from the mid-point of the taut bowstring 
to the handle of the bent bow should measure 
some six or seven inches. Photo 7 shows a 
bow being braced. 

























Photo 12, above, shows how turkey feathers are cut to make arrow feathers. 
The upper feather has been cut into 2'4" sections, measuring on the 
One of the sections has been split and half of it shaped on the template. 





Photo 13, above, shows the feather held In an improvised vise 

made of two pieces of sheet metal and two C-clamps. The 

quill of the feather is being removed with a sharp knife until 
only a thin sliver of it remains. 
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Above: The target. The width of the 
concentric rings Is one-tenth of the 
diameter of the target. The target may 
be any size. Photo 15, at the right, shows 
a box target being filled with straw. 





Making Arrows 


There is a special pleasure 
to be had from the delicate art 
of arrow making, for a well 
made arrow is as much a thing 
of beauty as a well made bow. 

Hardwood dowell sticks 
offer the best and most easily 
obtained material for arrows. 

Use sticks that are 7” thick for target 
arrows, and 39” thick for hunting arrows. As 
to the length, 26” to 28” are the correct 
lengths, the longer for hunting and the shorter 
for target work. 

Be sure that each length is straight. This is 
| Fic 3 
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important. A bent stick results in an arrow 
whose flight is erratic. Sight along the sticks 
to be sure that they are straight and roll them 
on a flat surface to disclose irregularities. It 
will pay to discard all that are not straight. 

Sand each stick with fine paper. 

Points suitable for target practice can be 
made by driving a light nail into one end of 
the stick in the direction of the grain, clip off 
the head of the nail and file the end of the 
stick and the nail as well to a sharp sym- 
metrical point. The nail need protrude only 
about 34”. Then force a piece of light brass 

[Continued on page 165] 


At the left are the diagrams for the feather guide and the 
feather template. Phofo 14, below, shows a feather being 
shaped on the sheet-metal template with a pair of scissors. 






































2 TUBE 
BABY BROADCASTER | 


by C. G. Crose 





‘OW 
cks 
em HE construction of “wireless” oscillators 
It has been described before. Most of them 
ht. have been of the phono-oscillator type, de- 
signed to be used with electrical phono 
be pickups only. 
of The “broadcast station” oscillator we are 
off about to describe is, we believe, about the 
he simplest of any of the circuits previously de- 
n- scribed, but provides for the use of either a 
ly microphone or phonograph pickup. Only two ” 
88 tubes and a handful of parts are required to 
build this unit. “Baby Broadcaster” is an j 
appropriate title because the chassis measures 
the * only 542” by 4%” by 142”. 
~, This oscillator is literally a broadcast sta- Bilective ever distences up to 38 fest, thle Hay breedeasting 


tion. It “broadcasts” a modulated radio wave _ station can also be used for playing records through your 
from its antenna to your standard living room  "*4!®- Photos above and below show bottom epthastiit: 
receiver. It will easily cover a distance of 

about 25 feet. DP 

First, here are a few words about the theory 
of operation of this oscillator. The 25Z5 tube 
serves as a rectifier of the AC voltage applied 
to the oscillator. The resultant DC voltage is 
filtered by the two 8 mfd electrolytic con- 
densers and the 4,000 ohm resistor connected 
to the cathode of the 25Z5 tube. 

As you can see, no transformers are used— ’ ? 
this unit employing the AC-DC principle of | ¢@ 
operation. Outside of rectifying the AC 
[Continued on page 124] 
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Healthy, vigorous plants can be cultivated in the electric 
hotbed. This one has the complete heating unit which slides 
inte the bottom of the frame, 


like a bureau drawer. 





* Grow Your Seedlings 
Electric Hothed 


Home craftsmen will find it easy and inexpen- 
sive to build and operate an electric hotbed. 
With this latest mechanical marvel, you will 
have fewer losses and a more uniform, healthy 
development of flower and vegetable plants. 


by Earl W. Gage 


HE old-fashioned hotbed, which de- 

pended entirely on natural heat, is a thing 
of the past with modern home gardeners. 
Artificially electrically-heated beds, con- 
trolled by thermostat, at any desired tempera- 
ture, between 50 and 100 degrees Fahr., 
mature plants faster and more sturdily. Each 
hotbed section is warmed to meet the special 
needs of the type of plants seeded, irrespective 
of outside temperature. There is no loss due 
to insufficient heat or to root singeing; each 
plant receives the same warming stimulation 

There are two types of electric hotbeds in 
general use. One uses the ready-assembled 
heating unit, which slides into a special com- 
partment underneath the hotbed. The other 
is an electrically-heated cable which is placed 
in the soil, in parallel lines. Both are heat 
controlled by a thermostat. 

To build either type of hotbed is easy. 
Rough cypress lumber is the best for the case. 
Any size close-fitting or matched 1-inch 
boards may be used. These should fit snugly 
together to prevent air circulation which 
would result in loss of heat. 

To build the compartment type 6’x12’ 
standard hotbed, the following 
bill of material is needed: 
for the outside frame—4 3’x6’ hotbed 
sash; | front 1”x12”x12’; | back I”x 
18x12"; 2 sides 1”x12"x6’; | cut diag- 
P 2 onal for sides 1”x6"x6’; 3 sash sup- 
ports 2”x4"x6'; for the inside frame— 
1 back 1’x!794,"x11' 8”; | front 1”x 
12”xIt' 8”; 2 sides 1”x12"x5’ 8”; ! 
cut on diagonal |"x6"x5’ 8”; 5 spacers 
1’x12"x11"; 9 spacers 1”x12”x17%4"; 
top base—4 doors i”x4"x38”; 5 sup- 
ports 2”x4''x6'; 6 floor boards I’x!2”x 
12’; | back board of top base |”x4”x 
12’ bottom base—5 supports 2”x2”x6'; 
6 floor boards 1"x12”x!2’. 8 hinges; 


Left: Hotbed partly assembled, with heat- 
ing element partly pulled out in bottom. 
Note layers of screening, burlap and earth, 
respectively, atop the frame. Above, left: 
Support for cross members is nailed to 
sides, providing space for heater 6-in. deep. 


Mechanix Illustrated 
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Above: The automatic temperature 
control thermostat for the hotbed. 
Right: Completed hotbed with sash 


in place. lectrical supply or mall 
order houses can provide parts. 
‘ 


4 outlets; 4 hotbed heater units. 
One heater cares for each 3’x6’ 
section. Wiring and nails as re- 
quired. 

The earthen pit over 
which the hotbed is placed 
should be located on the south side of 
the house or garage, on ground having good 
drainage. If necessary, you can excavate and 
fill with gravel or cinders, to insure proper 
drainage in wet soil. This is tamped down 
so that it will be sound to hold the hotbed 
without sinking. 

For the four compartment 6’x12’ hotbed, 
using assembled heat unit, a shallow pit is 
excavated about 6” or 8” deep. This should 
cover an area 6’ 6” wide and 12’ 6” long, to 
allow for straw insulation spread on the outer 
side of the bed. Fill the pit with cinders 
and coarse gravel or sand. Make the filling 
flush with the top of the ground. The platform 
of the hotbed rests on the 
cinders and the heater units 
are placed on top of this, as 
shown in drawings and 
pictures. 

The top base may be built 
of loose fitting boards to 
allow the heat to pass up 
through the soil. Metal or 
burlap-covered wire screens 
may be used, if preferred, to 
prevent the soil from drop- 
ping down on the heater. 
The outside frame is placed 
over the inside frame, as 
shown. Dead air space is ob- 
tained by means of small 


Right: Another type of hotbed, utiliz- 
ing electric light bulbs socketed in 
strip placed over bed. It is easily 
assembled, but does not heat the soil 
as efficiently as the underneath unit. 


June, 1942 


spacers between the two frames, which also 
help to strengthen the framework. 

The outside frame is not fastened to the 
bottom base. The sash rests on the outside 
frame. If it be necessary to raise the sash, 
due to high plants, the outside frame may be 
raised independently of the inside frame. 

The sash (3’x6’) is next put into place. This 
consists of four pieces of the type shown. Fit 
the sash so all parts are snug against each 
other, to prevent loss of heat. In northern 
districts, where it may be extremely cold, and 
where there is a wide variation in tempera- 
ture between night and day conditions, it is 

[Continued on page 127] 
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Protects Transplants 


RANSPLANTS may be very 

satisfactorily protected by the 
economical means illustrated in 
the photograph below. Ordinary 
shaker salt cartons of the type 
equipped with a spout, are placed 
over the transplants as shown. 
The bottom is, of course, first re- 
moved from the pasteboard carton. 
Spout is left open for ventilation. 


HINTS FOR THE 


Lawnmower Marks For Planting 


N ORDINARY lawnmower serves as an efficient 
marker when planting creeping grass of the 
kind popular in hot, dry areas. The lawnmower 
is turned over as shown, and run over the pre- 
viously prepared ground. When the first set of 
parallel lines are made, run others at right angles. 
Plant at the points of intersection.—B. N. 


Holding The Garden Hose 


S THE outside faucet to which the garden 

hose is attached is usually located in such 

a position that the hose runs through a flower 

bed, a wooden “staple” as shown, is advisable 

to holdit. This will prevent damage to flowers 
when hose is pulled.—R. F. Y. 


Mechanix Illustrated 
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Mark For Seeds And Flowers 


ASTEN a strip marked with color and variety, 

around the stem of the flower you plan to save 
for seed. Then, when the flower is picked, slip the 
dried head, label and all, into a jar as shown. This 
saves the trouble of labeling the jar separately, and 
also assures that the label is correct. Screw-cap 
jars are good.—B. N. 





Hairpins In The Ivy 


HE graceful curve of an ivy plant which 
hangs over the sides of its vase, is easy 
to produce quickly by means of a few hair- 
pins. Push the hairpins into the earth in the 
pot, with the U-bends over the stems. This 
holds them down as shown.—B. N. 


Plants In Egg Shells 


GG shells make excellent pots for start- 
ing plants indoors. Fill them with earth 
as shown, and keep them in a muffin tin for 
easy handling. When the time comes to 
transplant them outdoors, it is a simple matter 
to do it, shell and all.—B. N. 
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Above: The "bomb" is swung around inside the circle of the 
bombsight and released while in motion. Targets are dummy 
ships in checkered convoy lanes. Below: Details of game. 





BOMBSIGHT, 


Guide your ship convoy safely to its desti- 
nation in the face of enemy air attack! The 
whole family will enjoy this thrilling game, 
originated exclusively for MI readers, 


by Bertram Brownold 


ERE is a brand new game, competitive, 

exciting, and totally unlike any other 
game. It is not a game of luck, but requires 
both a skillful hand as well as the exercise of 
judgment. 

The board on which it is played, as well as 
the necessary equipment, cannot be pur- 
chased at any store as this game was espe- 
cially designed for MecHanrx ILLUSTRATED. 
But readers desirous of playing the game 
should have no trouble making their own 
equipment, all of which is very simple. 

The board itself is 










made of two shallow 
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boxes hinged together. 
It is well to make the 
sides and ends of each 
box of hardwood, 
dovetailed and glued: 
While this is not ab- 
solutely necessary, it is 
advisable, as_ sturdy 
construction will stand 
up to the hard knocks 
that youthful players 
will give it. A simple 
gluing jig is shown in 
the photos. It is made 
of scrap wood, two 
bolts and nuts, and is 
fastened to a board or 
table-top. 

The bottoms of the 
boxes should not be of 
hardwood, but of soft, 
and the softer the 
better, for reasons that 
will appear. These 
bottoms can be any- 
thing from %4” to %” 
thick. 

When the hinged 
boxes are open they 
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Mechanix Illustrated 
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exciting new war game 


form a square on the outside of which the 
game markings are painted. When closed, 
all the equipment is packed inside. Hooks 
and screw-eyes keep the box closed. Use 
flat-metal hooks of the type that pivot on a 
roundhead wood screw, and bend the hooks 
away from the wood slightly so that they 
must be sprung into the screw-eyes. This 
will keep the hooks from dropping out of the 
eyes and the box from falling open when it is 
moved about. 

The game markings and dimensions are 
shown in Fig. 1. In painting the game mark- 
ings use two contrasting colors on a ground 
of a third. An easy way to accomplish the 
paint job is to use black and white. Mix some 
of both together to make gray and paint the 
whole board with it. When dry, paint in the 
markings with the remaining black and white. 

Another way to mark the board is to use 
colored paper, cut to the correct sizes, pasted 
down securely with rubber cement or other 
suitable adhesive, and varnish over. 

While it is not necessary to adhere precisely 
to the dimensions given here, it is suggested 
that if any dimension is changed, it will be 
found advisable to alter all other dimensions 
in approximately like ratio. 

The equipment needed for the game is as 
follows: 

A square of wood 6”x6”x about 34” thick, 
with a circular hole in the center, 2” in 
diameter. 

Four legs of dowel sticks, each 26” long 
and jointed in the middle with a piece of metal 
tube. The joint permits them to be packed 
into the box with the rest of the equipment. 
The upper ends of the legs fit into sockets in 
the 6” square while their lower ends rest in 
sockets in the frame of the game board. Thus 
when the game is set up ready for play the 6” 
square (called the “bombsight’”’) is supported 
on the four legs about 19” above the playing 
surface of the board. 

The next piece of equipment is a lead fish- 
ing sinker with the lower end drilled to re- 
ceive a heavy needle. The needle is forced 
into the hole eye first. To the sinker a string 
is attached, and to the other end of the string 


Right: Completed geome. with legs, ships, bomb and bombsight 
packed in the portable box which is also the playing board. 
Boys in camp will find Bombsight a fascinating pastime for 
leisure moments, and a good developer of the timing instinct. 
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Gluing jig for the boxes are made as shown above. Turning 
machine screw puts the pressure on the corner joints. 



























Here's a box set up in the jig while que dries. Note single 
dovetail joint. bse waterproof of plastic resin glue. 


is tied a ring small enough to slip easily 
through the hole in the bombsight. The 
length of the string should be such that when 
the sinker is lowered through the bombsight 
the needle will be suspended about an inch 
above the board when the hand holding the 
ring rests on the bombsight. 
[Continued on page 148] 
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INLAID 
COFFEE 
TABLE 


by Benj. Nielsen 





HIS coffee or cocktail table is excep- 
tionally beautiful and sturdily built. 
Construction begins with the walnut top. The 
pieces to be used for the central part of the 
table top are glued together with a piece of 
thick paper between. Wastestock is glued to 
either side to make a balanced unit for turn- 
ing in the lathe as shown in photo. Cuts are 
then made (see drawing), and a cardboard 
template is used to insure accuracy. Then 
the wastestock is sawed off and the pieces are 
| taken apart. Two rings 
are then turned from 
blocks of maple. Againa 
cardboard template must 
be used to insure accu- 
racy. Next the rings are 
cut into sections as shown 
in the drawing, for the in- 
lay pieces. These pieces 
are then glued into the 
-4 | Cuts. When dry the boards 
are carefully jointed and 
dowelled together. Addi- 
tional pieces are used to 
obtain the desired finished 
diameter of the top. The 
strengthening rim, which 
is composed of five pieces, 
AND USED is glued to the under- 
av BIECES F20M neath edge of the top. Its 
9 cross sectional dimen- 


5-10 REQUIRE pt sions are similar to the 


stretchers. 

Five pairs of legs are 
turned to dimensions 
given, then sanded before 
removing from the lathe. 
, a Tenons are turned on the 
z* ™ | top end of each leg. Note 
_| that these tenons go 
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When table is thoroughly sanded, apply finish. Only high 
grade varnish should be used. Sand lightly between coats. 


through the top of the table, the rounded end 
projecting slightly. This is a very strong and 
novel method of assembly. Each set of legs 
is dowelled together with a block shaped as 
shown. Curved stretchers are then dowelled 
between each pair of legs. These stretchers 
are built up from three pieces for additional 
strength. If blocks and stretchers are sanded 
before assembly the job will be easier. 

Care should be exercised to secure an ac- 


curate fit between the legs of the table and the 


blocks between them. The:same is true of the 
stretchers between the sets of legs. Care 
should be used in the dowelling process to 
prevent excess glue from squeezing out and 
hardening on the surface of the wood that is 
to be finished. 

The same is true, of course for all other 
glued joints throughout the project. 

A pleasing effect can be attained if desired, 
by using a hard wood of lighter color than the 
top, for the legs. In the case of the woods 
described, maple may be used for the legs as 
well as for the inlay work. An attractive con- 
trast is formed when mahogany and maple are 
employed, although if conservatism is desired, 
the maple may be limited to the inlay only. 

The best grade of liquid-proof varnish 
should be used in finishing the table. 
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Setting curved blocks between pairs of legs. They're dowelled 
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Build ‘\JEE 


Fast Mini-Racer 


by 
Frank Caporael 











"Jeep" ready to go. 
Switch with wire exten- 
sion in back position is 
off. Note husky bridle. 


ESIGNED to require the least pos- 
on sible amount of metal, this little 
with cylinder streamlined midget racer is neverthe- 
ag | ut, ~ K. less heavy enough to hold the “road” 
acts as spacer. well and attain high speed. 

“Jeep” may remind you of Malcolm 
Campbell’s Bluebird, and not without 
reason, for her general appearance was 
inspired by that famous racing ma- 
chine. And the resemblance doesn’t 
stop there, for in proportion to her size 
she is just as fast, or perhaps faster, 
than Campbell's record holder. 





Above: Bottom view shows compact arrangement of car's mechanism. 
Exhaust outlet points downward. Metal strip covers gears and acts as 
support. Below: Wiring Is standard. Follow motor mfg's diagram 










Above: Rear assembly, with collars to keep axle 
and wheels in place. Below: Closeup of gears. 
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TURN OVER OR 
BEAD EDGES 























4 
FRONT COVERING — SHEET ALUMINUM OR TIN 








332" HOLES 
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NOTE/ 


DIMENSIONS GIVEN 
ARE BASED ON THE 
BROWN 'E' INSTAL- 
LATION BUT INANY 
CASE IT ISGEST TO 
FIRST MAKE A HEAVY 

















PATTERNS FOR BODY FRAME AND COVER PANELS 








The wooden body frame ht be cut from white pine, or any other wood at hand, with the exception of balsa, which is too soft 


and li 


The gas engine is geared directly to the 
front wheel assembly, with the cylinder head 
pointing forward and cooled by an uninter- 
rupted air stream. 

Construction af the car does not require 
any special tools, and everything needed can 
be found in the average household tool box, 
with the exception of a thread cutting die and 
tap, obtainable at any five and ten cent store. 

The first step in construction is the motor 
cradle. Since all one-cylinder motors set up 
a tremendous vibration this must be built as 
sturdily as possible: The sides of the cradle 
are made of ;”x2” brass strip. ‘ The cross 
bars that hold 1 ‘the motor are cut from solid 
stock 33”x5%”. The sides are cut to the shape 
and dimensions shown in the drawing. The 
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ts Make patterns actual size on cardboard, following dimensions given above. 


half circles into which the motor shaft sets 
may require a small change in dimensions for 
various types of motors. The dimension 
shown however will be suitable for most 
motors. 

To attach the sides to the cross bars, drill 
the bars and,tap with a 6/32 tap. Attach the 
sides with 6/32 screws. The support at the 
rear of the cradle answers a double purpose. 
It keeps the,cradle rigid and at the same time 
holds the rear section of the chassis. 

The bolt on this part is made of the same 
material that is used for the axles (,4,” drill 
rod). A thread must be cut on both ends 
with a 10/32 die. This same die is used for 
threading the ends of the axles. Use a piece 
of brass tubing as a spacer. Draw the nuts 
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MODELS 





GODY FRAME ASSEMBLY 
& CONSTRUCTION DETAILS 


Frame BRACE ~ Mane 

2 THUS OF 20GAX Ve" 

STEEL OR BRASS STRAP 
DRILL AND 32: 
TAP 6-32 8 


ine, 
a8 Bh, 


ORILL 22" 


NOTE-ENCIRCLEO 
OIMENSIONS ARE 
FROM CENTER TO 
CENTCR OF HOLES 





ORILL 3/32".01A Fe 
HOLES FOR 1/2" 


RH. WOODSCREWS 


Broce BRACKET— MaKe 
2 THUS OF 20GA x 1/2" 
STEEL OR BRASS STRAP 


CUT TO FIT BODY CURVE 


SLOT FOR AXLE CLEARANCE « SEE PATTERN 


SLOT FOR CARBURETTER CLEARANCE 
(SEE PATTERN FOR BROWN'E' MOTOR) a 


ORILL 1/6" DIA HOLE FOR BRIDLE 


Fin PATTERN 
(1/4" SQUARES) 


Zw en.woonscrews 
COUNTERSINK HEADS 
AND PLUG HOLES FLUSH 


OF STIFF WIRE 
OR TO SUIT 


Booy FRAME — SEE PATTERN 
FOR ADDITIONAL DIMENSIONS 











>| 
SECTION THRU 
6ODyY FRAMES 











Sides are not alike, except in outline, and letters "A" and “B™ correspond to similar letters on patterns on opposite page. Fin 
is primarily decorative and may be shaped any way you like. 


on the outside up tight and the cradle will be 
rigid. 

The holes for mounting the motor must be 
drilled so that they will fit for the particular 
motor used. 

The remainder of the chassis is made of a 
piece of strap steel. The forward end of this 
part must ride free on the piece of tubing 
used as a spacer at the rear of the motor 
cradle. All the holes in this section should 
be made before assembly. 

The axle bearing is made from a piece of 
aluminum (or other metal) tubing. The in- 
side of the tubing should be a tight fit for the 
7;”" axle rod, and be reamed out for a perfect 
fit. Two small holes in the tubing provide a 
means of oiling. The ends of this bearing 
must force fit the holes provided for it in the 


June, 1942 


motor cradle. The gears used are of the 


standard spur type. They may be had from 
the Boston Gear Works, North Quincy, Mass. 
They provide a two to one ratio which gives 
the model plenty of power and at the same 
time plenty of speed. 

The numbers of the gears are $3220 and 
H3240. The smaller gear (S3220) has a %4” 
hole which is the correct size to fit the motor 
shaft. The larger gear (H3240), however, is 
provided with a ;;” hole, so when ordering 
the gears also order a bushing for the H3240 
to bring it down to #;” 

Pressure of the motor shaft nut against the 
flywheel holds the smaller gear in place. It 
is well to place a washer between the flywheel 
and the gear to provide plenty of clearance. 

Before installing the larger gear it will be 


117 














MODELS 


collars provide wheel 
rests. The rear wheels 





NOTE:SHIM MOTOR OUT AS NEEDED TO ENSURE EASY RUNNING MESH shy 








ORILL TO TAKE ALUMINUM 
AXLE SLEEVE SNUGLY 



















must, of course, be free 
I running. 

The wheels used are 
a standard variety sold 
by most model supply 
shops—Peerless class 
“A” wheels. The ;3;” 
axles just fit these 
wheels. If the wheels 
are not free on the rear 
axle go over it lightly 
Liew with emery cloth until 
they fit perfectly. Be 
careful not to make the 
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PATTERN FOR CRADLE SIDE PLATES— MAKE 2 THUS OF 8 BRASS 
NOTE LOCATION AND SIZE NUMBER OF BOSTON GEAR WORKS SPUR GEARS. 


> wheels too loose as this 
will cause them to 
wobble and decrease 
the speed of the car. 





The flywheel may be 
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GEAR COVER PLATE -MAKE | THUS 
3}- { 





























rt g3—_—7-—p 
CROSS ARM — MAKE | THUS 
PATTERNS FOR CRADLE MOUNT FITTINGS — MAKE 








STEEL STRIP. DRILL TO TAKE 72" WOODSCREWS EXCEPT WHERE NOTED 


had from the manu- 


LOCATE HOLE ON JOB AS 
pay ty te DUE facturer of the motor. 
COVER PLATE | Each manufacturer 
has predetermined the 
“= ae correct flywheel for 
a his motor and it is best 
to use the one specified. 
Cr The frame of the car 
should be constructed 
CRADLE BRACKET of a hard or semi-hard 

MAKE 2 THUS 


wood. Before cutting 
the sides make sure 
that the front end ex- 
tends beyond the top 
of the particular motor 


OF 20GA BRASS OR 








necessary to drill a hole in the bushing to 
allow the free passage of the set screw con- 
tained in the gear hub. When installing this 
gear determine its exact position on the axle 
and the spot where the set screw will 


you intend to use. 
The sides of the frame are held together 
with two angles made of brass or steel strap. 
Before final assembly of the body make sure 
that the flywheel and gears do not rub 





touch. At exactly this spot make a 


10-32 RM. THREAD EACH END oe. °1.2” (approx) 





slight depression on the axle to re- 
ceive the set screw. Do not make this 
hole too deep because it will weaken 





x ~~" 
We ' 









- 





the axle. 
The hub of the axle holds the gear 


on one side of the cradle and a ;'; 
inside diameter collar holds it on the 


FRONT AXLE 


FOR INDENTING FOR SET SCREW 





6% 
 o. -LOCATE GEAR IN ITS 
es EXACT POSITION ON AXLE BE- 
‘ 





other side. These collars may be pur- | | 





chased in any radio supply store 
with the set screw already in them. 
The rear axle is made with the 


RH THREAD 
same material as the front axle. 


(10-32) 





wf 





REAR AXLE es 


AXLE DETAILS — MAKE FROM i DRILLROD °M,THREAO 








Collars on the inside of the chassis 
hold the shaft in place, and two more 
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Though steel drill rod will make the best axles, other materials, such as 


bronze, iron or brass may be used. 
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against the aperture provided for 
them. 

Two small angle brackets 
suspended from the motor cradle 
and attached to the bottom of the 
sides of the frame in addition to 
a piece of steel or brass attached 
to the lower motor rest serve to 
hold the chassis in the frame. 

In mounting the strip on the 
lower frame, drill and tap the 
rest with the 6-32 tap. Another 
short strip should be made to run 
across the lower part of the fly- 
wheel and gear opening. One 
end of the strip mentioned above 
should be bolted to this, and the 
other end attached to the oppo- 
site side of the frame with a wood 
screw. 

The rear end of the chassis is 
attached to the frame only with 
springs. Those shown were cut 
from a length of spring sold as a 
curtain rod in five and ten cent 
stores. Two coils on the top are 
bent perpendicular to the main 
coil, to provide for the screw 
which will hold it to the frame. 
Two coils on the other end are 
enlarged and bent to fit the axle. 
By attaching these springs to the 
side of the body just above the 
rear axle slot, you create a float- 
ing rear end which will increase 
traction and riding quality on the 
bumps. 

The gas tank shown was made 
from a discarded tin plate spice 
can. Any similar container that 


will fit the opening as shown will answer the 
















VENT AND FILLER DETAIL OF MOTOR 


CRADLE ASSEMBLY 
SEE PATTERNS DRAWING 
FOR DIMENSIONS OMIT- 
TED IN THIS DRAWING 


GAS TANK 
MAKE FROM 
SPICE CAN 


20GA BRASS STRIP BRACKETS 
SPACE AND DRILL TO SUIT 
THE PROJECTING MOTOR BOLTS 


SOLDER 


ORILL THRU FOR MOTOR BOLTS 


ww ' 
1 / 
FRONT AXLE BEARING 2 NSION 
3/16" INSIDE DIA. ALUM = a To SUIT MOTOR 
FIT INTO SIDE PIECES) 





TUBE 2-3/6" LONG (PRESS 







wvié 
DRILL ROD 
2-4" LG. 





THREAD 10-32 ose cor 
AT BOTH ENDS 






ORILL 3/32" 










SPACER TUBE - 3/16" 
INSIDE DIA. X 2-316" 
CREAR CHASSIS FRAME 

E. 


| 
IS MOUNTED ON THIS TUB ) 


SCREW TO BODY FRAME Po 


CROSS 
SCREW THRU BRACKET AND GEAR 7 INTO CRADLE 
COVER PLATE INTO BODY FRAME = CROSS 








Motor cradle is very sturdy and will not be weakened by vibration. Gas 
tank fits compactly, held in place by same bolts that secure motor. 


solder a short piece of ,3,” O.D. brass tubing. 
The can was cut down to a more adaptable 
size. The brass tubes shown on the 





purpose. At the lower corner of the tank 
NOTE HOLES FOR REAR AXLE 
TO BE DRILLED ABOUT 1716" OFF 


CENTER AS SHOWN SO THAT 
CAR WILL FOLLOW CIRCULAR 
TRACK (OPTIONAL TO BUILDER) 












REAR END OF CHASSIS FRAME 
Make From 
(15" LENGTH REQO) 


top answer a double purpose; put- 
ting in fuel and allowing ventilation. 
if An oil can with a small hole at the 
end of the spout will serve as a means 
of filling the tank. 

The cover, of course, must be 
soldered on. Two brass brackets 
soldered to the tank provide a means 
of attaching it to the extended motor 
mount screws. A piece of neoprene 
tubing from the tank outlet to the 
carburetor inlet completes the fuel 
system. 

The coil and condenser provided 

[Continued on page 164] 


ORILL ANDO REAM 
TO EASY SLIDING 
FIT OVER SPACER 
TUBE INCRAOLE 
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BATTLE of the SURF BOARDS 


LOT of fun may be had with two or more’ the paddle board into position. The guns 

of these little naval craft which shoot balls _ being fixed, there is more sport in being able 
made of cork, or discarded tennis or rubber to get a bead on the “enemy.” The gun can 
balls, and which are aimed by maneuvering be made from cast-off material and is de- 
signed to be mounted on an existing 
paddleboard without damage to the 
latter. A wide plank of white pine or 
redwood can also be used, or if you 
wish to make a paddleboard anyway, 
the plans are given herewith—a rather 
broad model, shorter than standard, for 
economy in waterproof plywood. One 
panel 4 ft. by 8 ft. will suffice, with 
enough waste for the gun shield. Note 
that the rain-spout gun barrel has an 
opening in the top, forward of the shield, 
into which the tennis ball is placed, and 
a small tin strip in the form of a hump 
is soldered in to keep the ball from 
rolling back against the plunger. No 
harm if it does, of course, but the force 
will be greater if the ball is struck after 
—— the plunger has attained full velocity 
‘ “att A notch in the plunger permits it to 
HN slide over the hump. Screen dooi 
: ' springs may be substituted for the 
; rubber band fire power.—Hi Sibley. 
3" SQ bees 
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WEATHERPROOF 
YOUR ‘CYCLE 


by Ivan J. Stretten 


HELLAC, rubber cement, and plasticine, are the 
chief materials required for a good weatherproofing 
job on your motorcycle. In fact, by following these 
simple instructions you can effectively weatherproof 
almost any engine to be used out of doors, from the 
smallest lightweight outboard to the family automobile. 
In the case of the motorcycle, exposed gauges and 
instruments such as ammeter, speedometer, etc., should 
be waterproofed with plasticine (see Fig. 1). A chisel 
shaped piece of wood should be used to apply plasticine 
around the rim of the glass. On your car this same 
material is also handy for stopping minor leaks around 
window frames, etc. 

The ignition system calls for rubber cement, or the 
usual tire cement of similar nature. The entire top 
end of the spark plugs should be liberally coated with 
the cement and allowed to dry. The spark plug lead 
should be connected to the plug before the cement is 
applied, so that the metal nut or clip at the top of the 
plug can also be coated. (See Fig. 2.) 

Where leads enter the magneto on the motorcycle, 
or the distributor on other types of motors, they should 
be bound tightly with friction tape as shown in Fig. 5, 
and smeared with thick shellac at the lower end of the 
binding to prevent water from seeping in. Shellac 
should also be applied to the end of the horn button 
wire on the handlebars to eliminate the possibility of 
shorts in wet weather. (Fig. 3.) 

All flexible control cables should be carefully greased 
both for lubrication and protection from rust and 
corrosion at the points where they are exposed at 
handles, control arms, etc., as indicated in Fig. 4. If the 
motorcycle is to be stored for any length of time it is 
advisable to coat all plated parts with oil or grease, as 
it is possible for rust to attack even though the metal is 
plated. 








MOTORCYCLE TANK 





PLASTICNE SPEEDOMETER 






| 

PIECE OF WOOD SHAPED AT ONE END LIKE 
A CHISEL, AND WHICH 1S USED TO FORCE 
THE PLASTICINE TIGHTLY AROUND THE 
E0GE OF THE SPEEDOMETER GLASS. 











SMEARED OVER 
INSULATION OF 
SPARK PLUG TO 











POINTED STICK USED TO APPLY SHELLAC 
~~ AROUND END OF HORN BUTTON WIRE 
CONNECTION TO PREVENT WATER 
FROM FOULING IT. 








HIGH 


FRICTION TAPE 
‘TENSION 


IS WOUND AROUND 
CABLE & SMEARED 





The correct methods of ap- 
plying waterproofing ma- 
terial to the motorcycle 
parts are shown in the 
drawings at the right. The 
same procedure can be 
used on similar automobile 
arts where exposed. The 
nstrument panel of open 
or convertible cars can be 
Protected from damage by 
tain water in the same 
manner as the instruments 
on motorcycles. 








CONTROL CONTROL CABLE SLOT 
CABLE AND JOINT WHICH 
HOUSING SHOULD BE FILLED 


OiL_TO KEEP OUT, WATER 














FRONT BRAKE 
CONTROL LEVER 
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BOATS 












OF STUFFING BOX 












Rawhide On Anchor => 
Saves Topsides 


- GETTING your heavy or emergency 
anchor on deck, the balls of the stock ends 
usually mar the paint of the topsides at the 
bow even when handied with a lifting line 
or cathook about a fluke. This can be 
avoided by covering each ball with rawhide 
leather, merely notching out corners of 
large enough squares, then gathering the 
corners about the stock and serving tightly 
with marlin or copper wire. Wetting will 
shrink the rawhide tightly in place and give 
effective protection for an entire season. 


COLLAR ON PROPELLER SHAFT 
PREVENTS ITS WORKING LOOSE 


LOCATE JUST AHEAD 






Collar On Propeller Shaft 


wren any auxiliary is under sail there is consider- 
able pull against the blades of the propeller, 
sometimes causing the shaft to pull out of its coupling. 

This may never happen to you but it is easily and 
cheaply guarded against. Simply have a collar on 
the shaft between the stuffing box cap and the engine 
coupling, locating it far enough from the former not 
to interfere with repacking, yet close enough to hold 
the shaft from working very far aft should it pull out, 
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USE LONG SLIM 
FASTENINGS. 


“ZA 







gxi5 OR 2" OAK: 


15’ OR 2" OAK.OR PINE 
FILLER PIECES. 























SECURE TIGHTLY WITH 7 ry 


MARLIN OR COPPER WIRE____ _'\ 



















Protecting Chart oe 


ERE'S an easy way to have your chart 

handy but well protected during wet 
weather. Cut a panel of plywood large 
enough to be a sliding fit in the cabin com- 
panionway, setting it on top of the usual trim 
there or on neat strips fastened for the 
purpose. 

The chart is folded and thumb tacked to 
this with the section on which you are working 
uppermost. In wet weather or with spray 
flying the slide is naturally kept closed pro- 
tecting the chart, but it can be quickly looked 
at by either shoving the slide back or partially 
pulling out the panel. 
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Laminated Knees 


HEN regular hackmatack knees cannot be secured or are 
too expensive, laminated ones are easily made and can be 
used for strengthening members wherever required. 

Lay the exact shape of the knee out on cardboard, then cut 
out for use as a form pattern to bend the outside oak member 
over. This should have more curve than necessary as any, excess 

[Continued on page 161] 
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Torch Kills 
Worms 


Y YOUR keel shows any 
trace of worms use a 
blow torch to kill these 
by playing its intense 
flame over suspicious 
looking places. Always 
take this precaution be- 
fore renewing a worn 
shoe on a boat used in 
salt water, as using the 
blow torch also dries out 
the wood for coating 
with copper paint or 
whatever you're using 
before fitting the new 


Easily Made 
Paddle 


HE paddle at left uti- 

lizes water f ply- 
wood for the blade, 
while any lightweight 
strong wood such as 
spruce, fir or yellow pine 
is best for the handle. 




















Screw fasten or rivet the 
joint together and apply 


three coats of varnish. Speed Indicator 








Centerboard 
Hanger 


© REMOVE the centerboard 

from most cabin boats for 
coppering or repairs, the pin or 
bolt on which the board pivots 
must be withdrawn and the board 
floated out while the boat is in 
the water. However fast you work 
with plugs to stop the rush of 
water through the bolt holes a 
lot is bound to get in the boat. 

The hanger fitting shown avoids 
this trouble. The rod flattened 
and bored at its lower end merely 

[Continued on page 152] 





Copper’ 
TUBING 


CHEAP efficient speed indicator may be 
easily made from an old oil pressure gauge. 
This gauge may be mounted most anywhere 
the '/4-in. diameter copper tubing leading to the 
bottom of the boat must be located aft where it 
will meet solid water. 

If two or three points are located upon the 
dial by calibration, and these points found by stop 
watch over a measured course it will be found, 
an easy matter to locate intermediate points on 
the dial. 
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Left: How the 
parts are located 
on the underside 
of the chassis 
panel. The latter 
is bent alon 
dotted lines a 








the top section 
represents the 
actual front of 














the set. At bot- 








PICTORIAL DIAGRAM 


tom of page is 
schematic dia- 
gram. 








2 Tube Baby Broadcaster 


[Continued from page 105] 
voltage, all of the other functions of the broadcast 
station are performed by the one tube—the 6A8. 
The 6A8 tube is a multi-grid tube and generally 
used as a converter in super-heterodyne receivers. 
The multi-grid arrangement of this tube is taken 
advantage of in this circuit rather cleverly. All of 
the elements of the tube, except the grid next to 
the cathode, are used to produce R. F. oscillation 
in the broadcast band. The oscillator circuit is 
standard and easily understood by those of you 
acquainted with radio circuits. The remaining 
grid is used for “modulation.” When the voltage 
developed by the phono pickup or the microphone 
is impressed on this grid, the electron stream 





passing from the cathode to the other elements is 
modulated. The result is a modulated R. F. carrier 
transmitted by the antenna of the oscillator. 

Before you begin construction of the broadcast 
station, be sure that you have all of the parts. 
The oscillator coil listed in the parts list was 
especially designed for this unit. A drilled and 
formed chassis is available, saving you the job 
of making your ‘own. 

Either the schematic or the pictorial diagram 
may be followed in wiring. The pictorial diagram 
will be found easier to follow for those of you 
who have not had too much radio wiring ex- 
perience. Too, the pictorial diagram shows the 
actual layout of parts to aid you in the assembly. 

When wiring the oscillator, all of the connec- 

[Continued on page 162] 
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OSCILLATOR 
COIL 

cap 
rf = 





10,000 
OHMS 









1 Dritled and formed chassis (Al- 
lied 2N925S) 

Smatt grid cap 

Line rd resistor and antenna 

(Allied 49-523) 

Special oscillator coil with tun 

ing condenser (Allied 2N279) 

S.P.S.T. toggle switch 

3 screw input terminal (Knight) 

6 prong wafer socket (Knight) 

Octal wafer socket (Knight) 

8 mfd 150 voit tubular elec 

trolytic condensers 

1 mfd 400 volt tubular paper 


“» 











~ Neer e 


condensers (Knight) 


8 MFD.(150V.) 
EACH : 
1 .0000S mfd mica condenser 














TO 115-v. 


WW 
280 OHMS IN LINE CORD ] 


TRIMMER x (Knight) 
COND, 1500-" 0.1 MFD. 1 .001 mfd 400 volt paper tubs- 
OHMS (400 v.) iar condenser (Knight) 
, aa + — {} 2 ns 1% watt resistors 
me 

0.5 MEG. -001 MFD. 2525 6A8 100,000 ohm 1% watt resistor 

~ (200 Vv.) a (Knight) . 
.00005 MFD.(MiCA) 2 =. ™ 7 ‘a © a 
ANTENNA WIRE . ee 


Knight 6A8 tube (Allied 9-089) 





A.C. OR D.C. 





Knight 25Z5 tube (Allied 9 
2905 











wire and 
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solder (Allied 2N924) 
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ADJUSTABLE SPILING BOARD 


BOATS 









CLIP OF ho BRASS. 
pana ios are END 
TOVE-BOLT & WING 
NUT OTHER END 
BEND CLIPS TO Be 
IGHT FIT OVER 


ATI 
Finck RS WHEN 
PULLED DOWN 










FINGERS {FT APART 
OR SAME AS FRAME 
SPACING ATTACH AT 
RIGHT ANGLES TO 
EDGE OF BOARD 


FINGERS RUN OUT TO 


EDGE OF PLANK ALREADY 
ierkieeue! OR TO HEEL RABSET 


A a poe 
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1 CLAMP OR NA L 
r-BOARD TO FRAMES 

















































oo planking a boat 20 ft. or over in length, 
either a chine or round-bilge model, time 
will be saved and a tighter, better-looking 
job had by using a spiling board with adjust- 
able fingers to secure the correct shapes of 
planks. 

For temporary use a simple type as shown 
is satisfactory. The principle is that the fingers 
are run out to give the space between the 
spiling board and the already fastened plank 
or the rabbet, whichever you are fitting to, 


Worm Gear Helm 


N ORDINARY automobile worm and 
sector steering unit makes an excellent 
boat steering arrangement when mounted as 
shown. The steering shaft is run through the 
stern of the boat as shown, and sawed off in- 
side at the desired length. The boat wheel is 
then mounted the same as the auto steering 
wheel. The steering arm shaft of the worm 
unit is brazed or otherwise fastened to the 
rudder shaft. Brackets support it all— 
L. B. R. 
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and then used to transfer these distances or 
points to the actual board rather than depend 
on using a rule or dividers to take measure- 
ments. 

[Continued on page 168] 
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ELECTRICITY 
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Improvised Mercury Switch 


WO copper wires driven through a small cork, 

a bit of mercury and a small phial can be quickly 
served up into a rather useful mercury switch that 
will handle 3 or 4 amperes at 110 volts and that will 
bear up for a considerable length of time. If neces- 
sary, the phial may be mounted on board and the 
board arranged with a swivel so that the mercury 
can be shifted from one end of the tube to the other, 








Transformer 
Adjusts Voliage 


SING an ordinary bell- 

ringing transformer and a 
few strips of wire, this quickly 
fashioned hookup steps up low 
line-voltage and increases the 
speed of small, motor-driven 
devices such as electric razors 
and lathe-grinders. By revers- 
ing two connections, line- 
voltage may similarly be 
reduced in localities where it 
is too high. 

As shown in the schematic 
diagram, part or all of the 
low-voltage secondary is con- 
nected in series and in phase 
with the 110 volt line. The 
voltage adjustment range de- 
pends only on the number of 
available taps on the secon- 
dary winding of the trans- 
former.—G. R. S. 





SCHEMATIC DIAGRAM 
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100-110 V. W5- 
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BELL-RINGING 
TRANSFORMER 








Speed Winding Of Coils 


PEED winding of coils such as are used on solenoid Valves and 

the starting relays of switches may be easily accomplished with 

a portable drill as shown in the accompanying sketch. A piece of 

strap iron is bent in the form of a U and %4” holes drilled in line 
[Continued on page 174] 








ELECTRIC 
ORILL 





METAL END PIECES HOLE THROUGH 








woo 
— PATTERN FOR 


COIL FORM ae, 





} 

{ 

Se —— 

Beno, | 

t i 
ac koaaad 







re SPOOL 
OF WIRE 








be ih es ee | 
be wey rey mee me 





Fig.2 








Mechaniz Illustrated 








Dr 





| cork, 
uickly 
h that 
at will 


neces 
nd the 
srcury 
other, 


Ss 











ated 





Seedlings In Electric Hotbed 





necessary to cover the hotbed with a mat, old 
blanket or piece of burlap. A vent of 3” stove pipe 
may be used to allow heat to raise from heater 
space, to prevent freezing plant tops. The sides and 
ends of the hotbed should be covered with tar 
paper and then banked.with earth and cinders. 

The compartments of the type using heating 
units should be enclosed with doors on the front. 
The back should be closed with a 1”x4”x12’ board. 
The doors and wiring may be placed at either the 
front or rear of the hotbed, whichever is preferred. 

It is much easier to install and use the cable 
heating kit, which consists of 60 feet of cable, with 
a core of No. 19 resistance wire, capable of 
warming 36 square feet of hotbed space. The cable 
is covered with layers of felted asbestos and lead- 
jacketed to protect it from moisture. Any soil 
temperature between 30 and 100 degrees can be 
maintained by the automatic control device. From 
55 to 80 degrees is the most common temperature 
used. The following is the minimum safe temper- 
ature for common vegetables: 


[Continued from page 107] 





ee 50-68 
IT scesnnntocsconcen 57-75 
ee, eee ee 63-75 
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eh Ny Se Ee aeaves seer es 22 50-68 
NINE ccsictcstcsaneoeieatancieneibionel 72-82 
NII ccsnissciccointancciadbeshanancmmnneield 57-72 


The more common types of flowering annuals 
can be germinated from seed and developed into 
plants for transplanting without danger of low 
temperature if the thermostat is set to turn on 
current when the temperature drops below 50 
degrees. 

In installing the cable kit in the hotbed, the 
cable is placed in the bottom of the soil, before 
earth is placed in the bed; it is laid in parallel lines 
about 7” apart and looped at the ends of the bed 
so that the wire is in one length. The sensitive 
thermostat control bulb is partly buried in the soil, 
to permit warmth of the sun’s rays to help operate 
the temperature control. About 200 watts is 
carried through the cable in each 3’x6’ hotbed. 








Degree of After the cable has been placed in position, from 
Vegetable Temperature 3” to 6” of rich soil is placed on top and the bed is 
RD ececscicentsticisnnininsoiinniteinsnmsnisiineen 59-68 [Continued on page 166] 
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Drawing above shows third type of hotbed. In this one heating cable is run through a layer of earth directly beneath the 
planting soil, separated from the latter by a mesh screen. 
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DELTA NO 720 4-STEP PULLEY 


MANDREL WASHERS 











STANDARD DUTY SINGLE 
RING BALL BEARING 
PILLOW BLOCKS (an 
MAY BE MADE AS 
SLOT : = S RSs . . SHOWN IN FIG. 4) 


TOP/SEE 
OETAIL) 


HEAVY BEVELED STEEL 
MANDREL WASHERS 
AND HEX NUT (Two 


& on Sue 


MOTOR 
SETS REQUIRED) CASE 
HARDENED AND PRE 
CISION GROUND TO 
3/8" BOLT ASSURE STATIC AND 
ACTS AS DYNAMIC BALANCE 
TENSIONER 


DELTA NO 718 
4-STEP PULLEY 







SUB-BASE OR ; 
MOTOR BED OF 
2 PIECES 3/4" PLYWOOD ~ 











™ 
“PRESSED STEEL 
LATHE BENCH 
LEGS (30” SIZE) 





Cut OUT TO CLEAR 
PULLEYS & BELT 





" \" 
2h X 204 PINE 
SHELF —WIOTH 
TO SUIT LEG 

ASSEMBLY USED 








GENERAL 
ASSEMBLY 





Bench legs can be of 3” hard wood stock if 
preferred, though best results will be obtained 
with the inexpensive steel legs sold by mail 
order houses and illustrated above. The spindle, 
made from drill rod, is easily machined and 
threaded on the average home metal lathe, or 


SUIT PULLEYS @ small machine shop will do the job at reason- 
































3/4" PLY WwoOoD able cost. Details of two types of bearings are 

shown on opposite page. 
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by Clyde Baker 


HE small production shop, or the 

basement home shop, will find this 
tool equally valuable—valuable far in 
excess of its relatively low cost; while 
larger shops can afford to use a num- 
ber of them. Easily assembled by 
anyone who can do elementary lathe 
work, it covers a wide field of useful- 
ness, in the manufacturing plant, ex- 
perimental shop, or laboratory. 

The stand may be built of yellow 
pine, maple, or oak lumber, with legs 
3” square; though it was found quicker 
and less expensive to use a set of the 
pressed steel lathe bench legs sold by 
Sears Roebuck. 

For maximum solidity and to pre- 
vent vibration, top and motor shelf 
were made extra thick; shelf being 'a piece of 212” thick white 
pine already on hand; and the top, another scrap of 144” 
thick white pine, to the under side of which was glued and 
screwed a piece of 34” fir plywood, to make a total thick- 
ness of 2”. 

The top was made 1114”x21” and the shelf 20%4”x11”. 
Variation from these dimensions is possible, width depending 
on the type of leg assembly used, while the length may be 
anything desired, or necessitated by the motor used. 

The V-belt selected in this case was 28” in circumference 
(V-belts are always measured on the outside); this was 
a bit too short to go round the pulleys, so a sub-base for the 
motor was made by gluing together two 34” pieces of ply- 
wood, and this base hinged at rear to the shelf. A 3g” bolt 
threaded through the boss on motor shelf provides belt 
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GREASE CUP 


SHIMS EA 
025" THICK 






BOREHOLE IN | 
LATHE 1/8" UNDER- 
SIZE: INSERT STEEL 
SHIMS AND BOLT DOWN 
TIGHTLY.~NOW BRING HOLE 
TO EXACT SIZE OF SPINDLE(-O 
TO +.00I)AND LAP TO +.0015" 
WITt!l FINEST ABRASIVE TO. COMPLETE 


FOR SPEEDS UP TO 1500-1800 RPM. 
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3/8 X 24 THREAD 
Za TO TAKE CUTTERS 


e-- 
LE HARDEN 
—< PIN 
, ZX THREAD 5/8 X18 


ORILL TO 
FIT PIN 








EXTENSION ARBOR 
OR SPINDLE CARVING 























' 





ARBOR SPANNER 
SHAPE FROM 13" C.R 
STEEL TO FIT ARBOR | 













BORE TO CLOSE SUP 
FIT ONTO SPINDLE END 


tension adjustment; and by 
merely lifting this base 
slightly, belt is easily shifted 
on the pulleys. 

Figure 1 shows the com- 
plete machine without attachments. 

Any motor desired, from % to % hop. 
may be used. In the machine illustrated, a 
% hp. 3,400 r.p.m. motor, with reversing 
switch was selected to provide the speed range 
required. The reversing feature is not needed, 
though occasionally very useful, as it enables 
the operator to work on either side of the 
machine, running it in whichever direction is 
best suited to the work at hand. 

Details of the spindle are shown in Figure 3. 
In this instance it was made from a piece of 
3%4” drill rod, which usually comes quite 
straight, and is very stiff, necessitating a 
minimum of machining. For light work, 2” 
instead of 54” diameter could well be chosen 
for the threaded ends, as this smaller size 
would fit a wide range of wheels, buffs, and 
various attachments obtainable at small cost. 

For heavier work, or in steady production, 
would suggest a spindle made as shown (also 
Figure 3), from 1%” shafting, with a light 
cut taken from end to end, to assure complete 
accuracy and balance. 

Spindle must be turned and finished be- 
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FINE ABRASIVE SLEEVE 
AVAILBLE AT JEWELERS’ 
SUPPLY HOUSES. USE FOR 
POLISHING INSIDE SURFACES 





















FELT RING BUFF 
COAT WITH ABRASIVE 
PASTE OR BUFFING 
COMPOUND AND USE 
IN CONJUNCTION WITH 
STEEL TAPER MANDREL, 
FOR INSIDE BUFFING. 





TO FIT END 
OF MANDREL 











Above: Some of the work arbors and cutters that 
can be used with the grinder-polisher. Other stand- 
ard accessories, such as a drill chuck, can be used. 


tween centers. The first one we made from 
%” drill rod proved unsatisfactory, because 
the lathe used would not take it between 
centers, so each end was turned and threaded 
separately in a chuck. Would have worked 
out all right, but for the unsuspected fact that 
this piece of drill rod was not absolutely 
straight. A bend of even .001” in the spindle 
will cause excessive vibration and render the 
machine useless at all speeds. This spindle 
must be straight. 

The matter of bearings was recognized as 
all important, and gone into very carefully. 
The final choice, which has never been re- 
gretted, was the Fafnir single row ball bearing 
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pillow block Model SAK-%”. The same type 
should be chosen in 1” size for the heavier 
spindle shown in Figure 3. Suitable combi- 
nations of pulleys may be used to give the 
speeds desired, and the bearing -manufac- 
turers should always be consulted as to the 
correct type of ball bearing pillow blocks to be 
used. The so-called “heavy duty” ball bear- 
ing pillow blocks are not recommended for 
high speeds, but rather, for prolonged service 
at low to moderate 

In the machine illustrated we desired the 
greatest speed range possible, so took advan- 
tage of the double-end motor spindle by 
choosing the Delta Nos. 718 and 720, 4-step 
cone pulleys with %4” bore, two pulleys of 
each size being used. The two belt holes in 
table top are connected by a slot two inches 
wide under the spindle, so that belt may be 
shifted to either set of pulleys as required. 
With belt at right end, as shown in picture, 
we get speeds of 1,300, 2,000, 2,600 and 3,450 
Below: For polishing steel the felt or 
leather wheels are ideal, and can 
sha) to suit particular jobs. Standard 
= buffing wheels, wire wheels a 


. wheels also have many uses and 
\\, should be included in the attachments. 















HARD FELT WHEELS 
IN VARYING SIZES HAVING 
FLAT, ROUND AND SHARP 
EDGES ARE MOST USEFUL 















WORESHOP 


r.p.m., with 3,450 r.p.m. niotor; and with belt 
shifted to left end pulleys, speeds of 3,450, 
4,800, 6,800, and 10,000 r.p.m. With a 1,750 
r.p.m. motor, these speeds would be cut in 
half—a desirable reduction for certain types 
of work. 

This machine was not designed for wheels 
or buffs larger than 6” to 7” diameter; and for 
these the three lower speeds were found best 
adapted. For small buffs, spindle ring-buffs, 
and very small grinder wheels of 2” and 
under, the higher speeds are desirable. For 
use with carving cutters the speed of 10,000 
r.p.m. is essential, and this speed should not 
be maintained for more than 10 to 15 minutes 
with the bearings used. 

It is important to remember that some types 
of ball bearings come grease-packed, while 
others are only lightly lubricated, and have 
provision for renewing lubrication. It is im- 
portant to obtain accurate information from 
the bearing manufacturer’s dealer or repre- 
sentative on this point. Bearings with pro- 
vision for renewing lubrication are usually 
preferable; use only the specific type of 
lubricant recommended by the manufacturer; 
and above all, do NOT load such bearings full 
of grease, as the expansion from running heat 
will, in such case, ruin the bearings in a few 
minutes. 

[Continued on page 158] 
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SOLE LEATHER DISCS 
GLUED AND CLAMPED 
TOGETHER UNTIL ORY 


STEEL AND WOOD 
CENTER COARSE 
AND FINE WIRE 
SCRATCH WHEELS 
USEFUL WITHWET 
MIXTURES OF PUM- 
ICE AND OTHER 
ABRASIVES 















SIZE ANY SIZE AND SHAPE ARE 
EASILY BUILT UP AS SHOWN HERE 







LEATHER WHEELS of Any 
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HEAT ENDS AND ty h ry 
Twist $0°¢ ea 


Oil Grooves For Bearings 





HEN casting babbit bearings it is a 

simple matter to cast the oil grooves in 
the metal, eliminating the necessity for tedious 
grooving later. Wrap a piece of string around 
the shaft being used during the casting pro- 
cess. This string should end just short of the 
ends of the bearing. 














For Making Long 
Jig-Saw Cuts 


HEN it is necessary to make a cut BEARING 
on the jig-saw that is too long for HOUSING 
the throat of the saw, the blade should i 
be replaced with one twisted as shown. 
To twist the blade, heat it red hot. 





STRING WOUND 
AROUND SHAFT 





ANY HACKSAW 


FRAME oe - ee 
Gi -,) Extension Shaft On Saw 


HE end of the shaft on a circular saw may be 
conveniently adapted to wide use by means of 
the extension illustrated below. 














7—POWER SAW 
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nh 
Mi if 
~—STEEL PIN- : i h / 
BRAZED IN HOLE 
AND BENT 




















Two-Blade Work 
With A Hacksaw 


Y MAKING two strap metal holders 

for the blade retaining pins as 
shown, it is possible to use two blades 
in one hacksaw frame on slotting jobs. 
Pin holders keep blades in tension. 
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Wire Makes A Hone 


F AN off-size job finds you without the _-ROUND FILE WITH TANG 
proper hone, it’s not difficult to make one Fe DRIVEN INTO WALL 
from stiff wire and emery paper if the work 
is not too heavy. Shape the wire as shown 
and roll the emery paper around it, cementing 
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Pulleys From Gears 


» 3 St LD gears such as automobile timing 

Y If vis gears, can be quickly made into service- 

‘ able pulleys by turning them with power 

drill or lathe while round or V-file is held 

down on teeth as shown. Fiber gears are 
good.—A. H. W. 
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Spherical Lathe Work 


HIS rig makes spherical work on the lathe much 

simpler. Bar A carries an upright pin, and is 
clamped to the taper attachment at the back of the 
lathe bed. Radius holes may be drilled in strap B. 
Release cross feed. Strap pulls tool in a circle. 
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Soldering Iron 


HE familiar Dim-A-Lite socket 

is a simple and handy device 
when used to regulate the heat of a 
soldering iron that:tends to overheat. 
Simply mark the pull chain for high 
and low heat.—L. B. R. 
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Backyard 


Enjoy outdoor meals this summer with an 
inexpensive stone and brick fireplace, 


by Edward F. Waldron 
and Mae Foster Jay 


N THIS day of outdoor fireplaces, there are 
many designs and varieties, some spe- 
cialized for certain locations, and others of a 
more general type, suitable for almost any 
background or surroundings. Such are the 
two fireplaces to be described in this article. 
The big one, with which we shall start, has 
the hot plate at a convenient working height, 
and includes an incinerator 





PART OF METAL WORK IN PLACE 


STOVE FRAME 


IN 
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(CHIMNEY BRICK 


and storage space for extra 
fuel. It is constructed largely 
of stones, and a few days of 
collecting work will round 
up enough material for the 
job in almost any locality. 
The first step in building 
this fireplace is to dig a pit 
for the foundation. This pit 
should be 18” deep and 
measure 9’ long by 5 6” 
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across. Fill it almost to the ground level with 
small, broken stones. Next, set up a form of 
6” planks around the edges of the sa as 
shown in Figure 1. A concrete mixture of 
one part cement to five parts sand is poured 
on top of the crushed rock and smoothed out 
in the form. Allow this concrete to set for 
four or five days (longer in damp weather), 
after which work on the actual fireplace may 
be started. 

Make a form 7’ long and 30” high that will 
stand upright at right angles to the cement 
platform. This should rest on the platform 
exactly 12” in from the edge and be anchored 
in place with large stones to keep it steady. 
(Figure 2.) 

Next comes the task of laying up the stones 
for the rear wall against the platform. Use 
“Brixment” mortar between the stones. Put 
down a trowel or two full of mortar, then a 
large stone, then more mortar, followed by 
another stone, etc. After the first row has 
been laid, a second is started on top of the 
first, coming sharply out to the corners. Use 
plenty of mortar, filling the chinks with 
smaller stones and mortar, so there will be 
no air holes in the wall. Mortar should be 
thrown against the form to give the inside a 
smooth coat. 
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When the wall has been completed to a make the two necessary flues. (See detail of 


height of 30”, the brick work on the fireplace 
should be commenced. Remove the form, and 
measuring 7” in from the wall, make a chalk 
mark the whole length of the concrete base. 
Draw a perpendicular to this line 344’ from 
each end. Two feet from the line, parallel 
to the wall,-another parallel line should be 
drawn, also the length of the platform. You 
have now laid in the front line of the fire- 
place and the sides of the firebox. In the 
center and against the wall, build up a brick 
pier 2’ long, 7” deep and 12” high. Figure 3 
shows the partially completed structure. 
The frame for the fireplace proper is made 
of angle irons, as in Figure 4, 6’ 3” high by 2’ 
square. In the original fireplace old bed rails 
furnished all the necessary angle iron, plus 
a small amount of material from a local scrap 
pile. One rivet in each end of each piece is 
all that is necessary, since the frame is built 
into the bricks. The frame is placed against 
the brick and at the top is 7” from the wall. 
Next, a wall one brick thick is built up on 
each side of the frame, clear out to the front 
of the fireplace, where the bricks for the front 
are dove-tailed into the side walls, making a 
strong corner. Build right up to the under- 
side of the top frame and back to the wall 
. on the left side. On the right side, this wall 
goes only to the back of the frame and a 
divided partition is formed in the middle to 
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flues.) 

Under the grate position inside the walls, 
bricks are built up on edge as high as the 
grate. These bricks will anchor the frame 
in place as soon as the mortar sets. 

The end walls, also of stone, are then built 
against the board form in the same manner 
as the back wall. (See Figure 5.) The stone 
ends must, of course, stop short of the actual 
width of the fireplace in order to allow for the 
front facing of bricks. (Figure 7.) 

As the brick front of the fireplace is built 
up, door openings should be left as indicated 
in the plan. These openings are all topped 
with angle and strap iron strips which ex- 
tend into the bricks on either side of the 
openings. The large opening on the left for 
fuel storage is closed across the top by means 
of a wood platform supported on posts inside 
the brick structure and the same height as the 
reinforcing angle iron across the top of the 
opening. The bricks, as you will notice, exe 
tend one row higher than the top of this open- 
ing. Several pieces of reinforcing bar iron, 
about 14” in diameter, are laid across the top 
openings (above the wood platform), with 
their ends resting on the brick walls, front, 
back and sides. 

Build up the back brick wall until it is 
higher than the fireplace framework. You 
can now pour concrete into this top opening 
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and trowel it off level with the edges. This 


operation is shown in Figure 4, 

The gratings for the fireplace and incinera- 
tor sections can now be laid. They are made 
of old 34” pipe with the ends embedded in 
mortar. The whole inside of firebox, flue and 
incinerator should be plastered with a 1%” 
coat of mortar to prevent the heat from dis- 
integrating the brick and stone. 


If doors are to be used, they should be made $ 
now and angle hooks in the fireplace frame *: *¥ 
and brick work inserted. These hooks are ( abig. 


made from 6”x%4” bolts with the heads 
cut off and bent over 1%” from the 
unthreaded portion. Those through 
the iron frame have a nut inside and 


outside. 
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SHEET IRON DRAFT SHIELD 


The doors can be made of 24 
gauge galvanized or black iron. 
Hinges and fasteners are made 
from the same material and 
riveted on. (Figure 7.) 

A top slab for the right side 
of the structure is then added 
in the same manner as was the 
left side. The back wall may 
now be built up some on each 
side, with the center left open. 
Procure three lengths of 6” 
stovepipe and a 6” damper. Cut 
one length in half and add each 
of these halves to the other full 
length pieces. A long handle 
must be made for the damper 
so that it will come through the 
front of the back wall and be 
within easy reach. This is 

[Continued on page 172] 
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Outdoor Refrigerator}! 
In the camp or on the farm you can § br 

keep your food in Nature’s icebox, § 2 

AN MANY isolated country homes, 
summer camps and hunting %' 
lodges, where there is no cellar, it is § ™° 
often a trying problem to keep food § ¥° 


cool in hot weather when the use of of 
ice or modern electric refrigeration is for 
not available. “ns 

But many of these places have a mi 


well with a deep curbed-up pit be- 
neath the foot-platform to put the ligl 
cylinder head down below frost line, J... 
and so it can be got at for repairs. And ligl 
from the days of the old oaken bucket § yi, 
it has been a common practice to use § do, 
the cool air space in wells to keep food E 
cool. refi 

At our summer camp near Chetek, § sid 
Land of Lakes Country of § eac 
Northern Wisconsin, the well § not 
has such a pit about 8 feet deep, § mo: 
which we used for keeping our § cle: 
milk, butter, etc., cool during 
the hot summer months; letting 
same down in a pail with rope 4 
attached, to the dirt floor bot- 
tom. But this was unsatisfactory 
and a great bother, as dirt, 
water or bugs often got into the 
food, in spite of attempts tof ¢ | 
keep pail covered. So I designed § _. 
and built the waterproof, bug- ry 
proof, and mouseproof cooler 
shown in illustrations herewith. 
This we have used with great 
satisfaction. It is adequate in 
size to hold the food we need 
to keep cool—and no dirt, rain, 
drip from the well, or vermin 
can get into it. Believing that 
many of my fellow outers and 
country folk may want to con- 
struct such a convenience for 
themselves, I give the working § LL 


details herewith. 

The size of my “Cooler” is 

22 inches long, 8 inches wide, [ 
and 30 inches high, overall; and § © 
not too heavy to handle when [ 
loaded with food. The top 
compartment is 10% inches 


Framework of well-cooler’is covered with galvanized sheet metal to make 
completed job shown at top. Size may be carted to suit well and purpose. deep, and has two narrow 
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For Wells by Edward Moore 


braces across, 6 inches from left end, forming 
a partition to keep milk and ketchup bottles, 
etc., from tipping over. We usually put the 
milk, butter, eggs, salads, etc., in the top, and 
such foods as meat, vegetables, fruit, etc., in 
bottom compartment. But the size to make, 
your cooler will depend upon the diameter 
of the well-pit opening under the foot-plat- 
form of your well, and other factors of choice 
and necessity that you may have to contend 
with. If ladies are to handle the cooler, it 
might be well to make it about two inches 
narrower each way. This will make it a trifle 
lighter and easier to handle and lower into 
well-pit when laden with food. And by using 
light pine strips, % inch thick, by 1% inch 
wide for the frame, the weight can be kept 
down to the minimum. 

By giving the frame two coats of good white 
refrigerator paint (before putting on the metal 
side-walls) allowing plenty of time between 
each coat for enamel to dry hard so paint will 
not peel from moisture, the cooler will be 
more sanitary, and facilitate cleaning. To 
clean, simply scrub out with hot sudsy water 
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Tinsmith can do it for you when metal is purchased. 


FARM 


and rinse well by dousing inside and out with 
pails of fresh water and lean cooler against 
tree or building with doors open to drain so 
sun can shine into it to dry and purify the 
inside. The short legs at bottom keep the 
cooler up off the damp ground or water in 
well-pit—and slant-roof top turns off any 
water drip from pump, or rain leaking through 
platform. A few small nail-holes in each end, 
as shown in drawings, serve as ventilation 
without letting in insects. 

The metal side-walls are of medium weight 
galvanized iron—stiff enough to have “body” 
—but not too heavy. Your tinner will know 
what gauge is best suited to your purpose— 
and he will cut them out for you, at little or 
no extra cost, if you give him outside dimen- 
sions of panels—and you can do the necessary 
corner and end-notching where pieces fit 
around frame. 

The first step in putting on the metal work 
is to measure, mark, and notch out the ends 
of the two metal strips to be used for the 
middle shelf and bottom piece, so they will 

[Continued on page 176] 


Notches are best cut by hand. 
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Miniature Marquee 


F YOUR garden club or other organization has 
the use of a cellar in a private residence, the 
combination sign and entrance light shown will be 
found useful, particularly if the meetings occur but 
once or twice a month. It can be quickly hung up 
or removed as required. 

The box can be made of a single piece of sheet 
metal or it can be built up from scrap strips. The 
length of the box will depend largely on the num- 
ber of letters in the name selected. The name can 
be cut out on a scroll saw, remembering to do this 
before bending the box to shape. The name need 
not be on both sides, if the sign is approached from 
one direction only. 

The support is made of 34” strap iron and the 
length of the upright piece is governed by the make- 
up of the wall over the doorway. In this case, a 
large staple was driven into the clapboard and the 
support hung from it. 

Paint the box before placing the lights, white on 
inside and any color that harmonizes with the sur- 
roundings on the outside.—Frank Harth. 
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ELECTRIC 
FLOOR MOP 


PERATORS of 

garages, dairies, 
mills, and farms are 
often confronted with 
the problem of dis- 
posing of excess 
water in clogged 
sump drains, or low 
spots in the floor, or 
in the basement. 

You can build a 
water pickup device 
out of scrap material 
picked up fora 
couple of dollars at an automotive 
wrecking yard. An old quarter horse- 
power motor will actuate the pump, 
providing the necessary suction. 

On a small three-wheeled cart built 
so that it slants slightly to the rear, 
mount a 50-gallon oil drum. Cutting 
a hole in the top of the drum, weld ina 
small grease drum cut to fit the contour 
of the large drum. A spigot is fitted at 
the lower rear end of the drum. 

The motor is mounted on a small 

[Continued on page 154] 
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ROLLING Lt 


OU will need three boards, each 612” 

wide and 38” long, for the back of this cool 
lawn chair. Each of the two arm rests are 7” 
wide and 28” long when finished. Note that 
the corners at the front end are rounded. The 
legs are two boards, each 24” long and from 
4” to 5” wide. The two seat supports are cut 
from boards 7” by 34”. Note that one end of 
each board is rounded while the other end is 
sawed off at an angle, making the lower edge 
1” shorter than the upper edge. The ends 
taper from a width of 4” to a width of 7” at 
apoint 14” from the rounded end. Bore a %4” 
hole in the rounded ends as shown. There 
are three seat boards, each 2112” long. The 
rail board, which is fastened to the front edge 
of the legs under the seat, measures 4” by 23”. 
The two arm rest block supports are each 8” 
long, 4” wide at the top and 2” wide at the 
bottom. A cleat board, which braces the 
back ensd of the arm rest boards, is 4” wide 
and 34” long. Another cleat is fastened across 
the back of the chair at the upper end, and 
another to the seat supports just back of the 
back rest. The lower ends of the back rest 
boards are fastened together with a cleat 6” 
wide, as indicated by dotted lines. The boards 
used in the construction of the chair are all 
%” thick, with the exception of the wheels 
and axle or wheel brace, which are 114” thick. 
With a compass draw a full-width circle on a 
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AWN CHAIR 


two-by-six board, and saw it out. Bore a hole 
through the center of the wooden wheel 
slightly larger than the lag screw with which 
the wheel is held in position. From a two-by- 
two plane down a round brace 114” thick and 
20” long. 

To assemble the chair, fasten the back rest 
boards together with the cleat near the top 
and across the bottom. The boards can be 
fastened with nails or screws, screws making 
a much sturdier job. If wood screws are used, 
start small holes for the screws with brace 
and bit to prevent splitting. Assemble the 
seat, fastening boards to supports. Slip metal 
washers between support boards and wooden 
wheels, and place washers between the out- 
side of the wheel and the head of the lag 
screw. Turn the lag screws until they are 
fastened securely through the seat supports 
and ends of the brace, yet leaving a little play 
for the wheels so that they will turn freely. 
Fasten the front legs in place as shown and 
brace them with the rail board. Attach the 
arm rests in position, with the inner edge of 
each arm rest board against the sides of the 
back rest. Set the arm brace blocks in place 
as shown, 

Paint the chair whatever color you may 
prefer. A set of two or three such chairs will 
make your lawn or shady spot in the back 
yard an ideal, cool place to relax.—G. E. V. H. 
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Rainy nights no longer need be annoying to 
the driver—you open this gate from the car. 


by Lawson Lee 


VER grumble to yourself when you had 

to get out of your car to open your gate? 
Here is a plan whereby you can easily con- 
struct a mechanism that will open or close 
your gate from either side without the 
necessity of getting out of your car. The 
accompanying drawing shows the gate as 


Automatic Gate Opener 


the driver of the car is about to open it. 

Choose two pieces of strap iron 28” long. 
Twelve inches from one end bend both strips 
as shown in the drawing to slightly less than 
a 45 degree angle. Fasten the two strips to- 
gether allowing about one inch of space be- 
tween the two. Flare slightly on the 12” end 
and drill a hole in each one. This end is 
anchored by means of a bolt to two previously 
drilled pieces of iron set in concrete. The 
strips should be fastened in such a way that 
they swing easily on the axis. Six inches 
down from the top of the 
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BEACH CARTS 
rOR AIDS 


by.R. L. Fairall 
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HE children will go for these wooden 
carts and hoe for play in the sand, in 
a big way. 

To make the model with the sea-horse 
handles, draw the sea-horse on paper 
first; then black the back of the drawing 
with a soft lead pencil and trace two to 
%” plywood and jigsaw them out. Cut 
the back section from 1” stock 10”x534”; 
the front section from 4%” stock 10”x642”; 
the bottom from %4” plywood 10”x12”, 
and nail these sec- 
tions together as 
shown in the illustra- 
tion. 

Cut a length of 1” 
dowel or a piece of 
broom handle 1032” 
long and fasten it be- 
tween the heads of 
the two sea-horses 
with screws. Make 
the axle from 1”x1” 
stock 14%” long. 
Round off two inches 
on each end for the 
wheels to revolve on. 
Nail this axle to the 
bottom, slip a wheel 

[Continued on 

page 152] 
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NOVELTIES 














A couple of these colorful little carts, with the attractive 
fish decorations, will gaoiee young children with many 
hours of delight on their seashore visits. 
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The marine life designs, to be scroll-sawed from plywood, 
are sketched above in squares for easy copying. 


Below: Assembly details and 
ested color scheme for the cart. 
f more than one is made the 

colors may be varied in each. 
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THE SCHOOL SHOP 


Conducted by Frank Petraglia, 


Shop Instructor, Samuel Gompers Industrial High Schoot 
New York City 


Craftsman Or Putterer? 


4 pew question is asked not to imply that you 
might belong to the latter class, but rather to 
illustrate a few points of difference between one 
and the other. For instance, do you feel a glow 
of satisfaction when the things you make are 
referred to as products of craftsmanship, and do 





STUDENTS’ PROBLEM BOX 


8. O—How are cells connected together so thet 
their =: will add? 


A-—Cells must be connected in “series” to make 
the voltages additive. The series 
is made by connecting the negative terminals 
to the positive terminals. 


2. Q—What improvement may be made on 
make it hold round sock without Sipping? 


AA small flat V notch filed in each “y of the 
vise will permit round stock to be held securely 
without slipping sideways. 


3. O.—1t have been told that in the early oon & of 
marine radio another distress signal’ was 
is eee of the present "SOS." at was thet 
na 


A—tThe early distress call was “COD” which | was 
an abbreviation of “Come Quick Danger.” 


4 Q—Could you tell me what Britannia metal is? 


A.—This is the trade name for a good grade of 
pewter, an alloy 92% tin, 6% cotton and 
2% copper. 


5. ae | am interested in taking up metal craft as a 
hobby. Please refer me to a good book or two 
on that subject. 


A.—Art Metal Work, by E. F. bay wry (Whittlesey 
House) is excellent. So is Metal Spinning, by 
Reagan & Smith (Bruce Publishing Co.). 


6. O.—What is a gee method for cleaning a dirty 
commutator 


A-Hold fine sandpaper against it while it is 
yer = If it won't run spin it by hand or place 
in lathe. 


7. O—Is there some “kink” which may be used to 
facilitate the sawing of plywood so that a 
clean cut can be made? 


A.—Before sawing, score one side of the plywood 
with a sharp pocket knife, making a fairly deep 
cut. This knife-cut side should then be on the 
under side during the sawing so that the teeth 
of the saw will cut through the knife cut where 
the wood fibres have been separated. This 
makes a neat cut possible. Use a fine-tooth 
saw. 


you rise in indignation when they are regarded 
as mere “puttering”? 

You can spot the putterer’s work immediately, 
There is that about the putterer’s working style 
which, once seen, is never forgotten, like strangg 
shapes in a bad dream. This does not mean, how. 
ever, that the craftsman, whose productions are 
notable for their style, is one who works in full 
dress. Indeed, no. You will find him in overalls 
if anything. The workshop is certainly one place 
where clothes do not make the man. 

Making things is, of course, in simplest terms, 
a “putting together” of one thing and another, 
But the craftsman does so with what is aptly 
termed a regard for their logical connection. Good 
workmanship, eye appeal, all-round good form— 
this is what characterizes the craftsmanlike job, 
The craftsman would no more think of marringa 
job with a “good enough” makeshift than you 
would wear red flannel underwear in summer 
weather. Poor workmanship is a thorn in his side, 

Actually, there’s a lot more to making things 
than merely putting them together. You know 
that old one about the cake: you can mix all the 
ingredients according to formula, but still there's 
no flavor—one thing which a good cake must cer- 
tainly have. It’s about the same when one mixes 
ingredients of wood or metal. There’s a touch of 
science in a well-calculated and planned piece of 
work, and perhaps a touch of art, too. At least, 
that’s what the good books and good cooks say, 
That something which has been added, we all 
recognize zs style. Good work has style; just like 
good cake, it always yields a definite flavor. 

However, don’t be deceived into thinking that 
your work is a failure because it doesn’t taste 
good. The rarest Chippendale masterpiece is tough 
on the stomach regardless of what corner of that 
marvelously fine furniture you chew. Adding 
French polish won’t help either; it will just stick 
all the more. No, style cannot be eaten, but it can 
be seen. Like flavor to the stomach, style brings 
delight to the eye. 

That is all we wanted to say this month. You 
draw your own moral. 











THE SCHOOL SHOP 
NEEDS REPORTERS 


If you would like to be a reporter for your 
shop group or school, just indicate this briefly 
on a postcard. Address MECHANIX ILLUS- 
TRATED, 150! Broadway, New York, N. Y. 
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Mechanix Illustrated 
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Flashes From School Reporter 


The “SS” reportorial staff has reached the 100 
mark! Just who is the one-hundredth reporter to 
be inducted is hard to say because the mail-man 
brought these new entrants in at about the same 
time: Jerome Rosenblum, Tilden H. S., Brooklyn, 
N. Y.; Nathan Bogoch, St. John’s Tech. H. S., Win- 
nipeg, Canada; Arthur A. Newman, Oneida Co. 
H. S., Walter Priggin, Napa Union H. S., Napa, 
Calif.; George Calterra, Oswego H. S., Oswego, 
N. Y. With a staff this size, the SS is now on a 
level with big metropolitan newspapers...News of 
the great doings in the school shops’ model build- 
ing program has been getting front page notices 
in all the leading papers. We wonder how many 
of our SS members have participated in this un- 
dertaking? We hear, too, that most production 
quotas of planes have been completed by the 
schools. Now that the boys are in working trim 
they are getting ready for the next big production 
order from Washington . . . The Canadian school 
shops have been pretty well organized along these 
lines, too .. . Nathan Bogoch, of St. John’s H. S., in 
Winnipeg, tells of still more extensive participa- 
tion among pupils there in the government pro- 
gram. In addition to wood and metal planes, the 
electrical classes are producing various electrical 
and radio equipment and devices. ... Yes, the 
Spring Term is certainly winding up with a bang. 
The great out-of-doors beckons. ... Just a few 
weeks now, when the hurdle of final exams is 
overtaken, we'll be saying goodbye for awhile to 
the school shop and getting around to building 
all manners and conditions of things on the long 
summer days. .. . 73s, 


HOW MANY OF THESE PLUMBING FITTINGS CAN YOU 
IDENTIFY? 

















You shouldn't have to be a plumber fo know the names 
of the common pipe fittings shown in this month's Craft Test-— 
though we'll admit it would help. Score 10 points for each 
correct answer and check your score on page 171 





Selecting Colors For Painting 


In selecting a paint color from a small sample 
card, remember that it will look darker when it is 
applied to a whole wall or other large painted area. 
In testing paint on the surface to be painted, cover 
a foot or two rather than just a small space in 
order to get a better idea of the way it will look. 





MI SHOP SCRAPBOOK 
SAWS 


S WITH other common tools, there 

are a variety of saws, each serving a 
specific »urpose. The most often used are the familiar 
ripsaw and the crosscuf saw, each of which may be 
identified by its teeth. 

The teeth of a ripsaw are of various sizes, depending 
upon the fineness of the work to be done. These sizes 
are indicated by “points” per inch, or the number of 
teeth in I” less one, and the number of teeth a saw 
contains is stamped on the blade. For example, a 5 point 
saw has 5 tooth points, but only 4 complete teeth in 
I" which are shaped like chisel points. 

Similar in shape and appearance to the ripsaw, the 
crosscuf saw differs in the shape of its teeth, which are 
filed to a point instead of square 
across as on a ripsaw. The 
number of points to the inch will 
range from 8 to 12. 

The reason for this difference 
of tooth shapes is apparent when 











their particular uses 
are considered. The 
_ftipsaw is used for 
COPING SAW 
Owes, MT” Yi 











COMPASS SAW 





INFORMATION SHEET 


cutting with the grain along 
a straight line. The fip- . > 
saw ‘5 cut wees the Shi $: e 
wood fibres smoothly, as ~~ ge; ; 
these fibres run lengthwise, om re 
and the aged cuts them ae 

apart easily. However, when 

it comes to cutting across RIPSAN TEETH 
wood the wood fibres can 
only be torn apart with the is 
sharp knife-like points of - 5 
the crosscut saw. 

Among other common 
saws are the backsaw, which 
is a crosscut saw with a 
thin blade and fine teeth. 





CROSS-CUT TEETH 





To prevent buckling, a 

heavy piece of steel is 5 POINTS TO ONE INCH 

fitted over the back of the 4 ” _¢ 

thin blade. The backsaw is vi *| 

generally used for fine ! 

work, PXINDXININ, 
The compass saw is 


shaped like a ripsaw, but 
its blade is narrow so that 
it can cut on curved lines. 
A keyhole saw it a smaller 
and finer compass saw. 
The coping saw is a very small saw fitted to a metal 
frame. It is used for sawing out fretwork patterns. 


4 COMPLETE TEETH 








June, 1942 
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Cipher Machine Guards Secrets 





CUT TWO, 
ONE 26, 
ONE 27 
TEETH 





15 PINS 
ON 7/e" 
CIRCLE 


1 al 


GEAR PATTERN 










by 
Milton Van Dyke 


HIS cipher device, 
originated by the in- 
ventor of the Wheatstone 
bridge, will encipher 








4%" -| 
PLYWOOD DISC 


OOWEL 


messages so securely that 
only a skilled government 
cryptandlyst could read 
































CIPHER MACHINE 





Gt wasnens them. It is similar to a 
a clock with a dial for each 
A hand, and gears which 
move the “minute” hand 
— slightly faster than the 
SECTION THROUGH GEARS | 4)” hand. 
Cut a 4%” plywood 








The hands of the cipher machine turn similarly to those of a 
clock, one faster than the other. Cross section above shows 
gear arrangement that accomplishes this. Copy face as indi- 
cated or make up another code by using a different word. 











disk for the base with a 1” 
hole in its center, and 
drill a ;*;” hole to glue in the dowel on which 
the pinion turns. Paint the face white, letter 
the 26 letters of the alphabet and an asterisk 
around its circumference, and varnish. 

The two gears are cut from a tin can. The 
one having 27 teeth is cemented to a section 
of spool 1” in diameter, which turns in the 
plywood disk, and through its center passes 
a dowel to which the 26-tooth gear is fastened 
by means of a short piece of spool. 

Two large washers cut from %” fiber raise 
both gears from the body. After assembly 
the 114” hand is attached to the spool, and 
the 234” pointer to the dowel. Both hands 
should turn freely against each other and the 
body. 

[Continued on page 170] 











Pinion is raised by the turning knob to set the hands. 


Here are the various parts used in the cipher machine, 
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Spiral 


WOODWORKING 








Letter 
Holder 


by Benjamin Nielsen 


—" sole leather supplies the best material 
W for the spiral of this unusual letter holder. 
While leather is the first choice, you can also 
use other things such as composition board, thin 
plywood or even sheet metal. The holder will 
accommodate a considerable amount of mail and 
help to keep the top of your desk neat. 

Start by marking off the spiral on a six-inch 
square of whatever material you have selected. 
Drawing in circle shows method. The spiral is 
next altered by flattening one side of each curve, 
as indicated below. Next, cut along the lines 
with scroll saw or bandsaw. Smooth all the 
edges carefully, and if leather has been used 
apply paste shoe polish all over with the excep- 
tion of the flattened bottom edges. Rub with a 
soft cloth to a high lustre. Plywood or compo- 
sition board may be enameled or varnished, and 
metal can be buffed to a high lustre and given 
a coat of clear lacquer. 

Insert the spiral in a mounting, or base block 
made of walnut to the specifications given below. 


























SPIRAL 


























WALNUT MOUNTING BLOCK 


6" GROOVES, 
3/8" DEEP 
SET AT 10° ANGLE 
! 
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Play Bombsight 





[Continued from page 111] 


Twelve “ships” are also needed. These are 
shaped as shown in Fig. 2 and may be made of 
thin plywood or of cardboard. The ships are 
numbered as follows: Three of them are numbered 
1, three of them are numbered 2, three of them are 
numbered 3 and the remaining three are num- 
bered 4. 

The final equipment needed are four legs to 
support the game 
board. These are each 


it through the bombsight. Then swing over the 
target and at the right moment let go of the ring, 
If the player’s aim is good the needle will pene. 
trate the target. The game has an aspect of realism 
in that a bombing plane cannot descend too low 
for fear of anti-aircraft fire; nor can the player 
bring his hand low, for the bombsight prevents, 
Also, no plane can halt in the air over a target 
and drop its bombs. It 
must bomb while in 





10” long and fit into 
sockets in the under 
side of the frame. 
The same kind of dowel 
stick that supports the 
bombsight can be used. 
About 5%” thick is a 
good size. These legs, 
when the game is to be 
packed, go into the box 
with the other parts. 
Thus the game is not 
only self-contained 
when closed, but is its 
own table when set up 
for play. 

The game can be 
played by two, three or 
four players. If four 
play, two can be part- 
ners against the oppos- 
ing two. 


FOR DEFENSE 
SAVE THIS MAGAZINE! 


Here’s a simple way in which you can 
help your country’s war effort. 

When you are through reading this mag- 
azine, put it aside and save it. Do the 
same with any other magazines and 
newspapers you buy. 

Magazine paper is an important source 
of wood fibre, which the government now 
needs in great quantities to make con- 
tainers for shells, airplane parts, etc. 
Your local junk dealer will buy your ac- 
cumulation of eld magazines and papers 
at an established rate. Phone him when 
you have more than a hundred pounds. 
The American Red Cross, the Salvation 
Army or the Boy Scouts will take any size- 


motion, of course, and 
in this game the player 
(unless a ship is di- 
rectly below the bomb- 
sight) is compelled to 
drop his bomb while 
the weight is swinging. 

Each player has two 
shots at each target. If 
two players are teamed 
against an opposing 
two, the side with the 
highest aggregate score 
has first move in the 
game; and as between 
two partners, the man 
with the higher indi- 
vidual score goes first. 
In the event of a tie, 
the two high men play 
it off. 

Assume that players 





Each player’s object 
is to move his ships 
from the home port to 
the port of destination 
despite the bombing of 
his opponents, while at 
the same time he at- 


able amount of paper 
off your hands and see 
that it is put to use in 
defense. 

Do your bit in this easy, 
but important, way. 
Save your magazines! 





FOR DEFEN 
— 
AY 


2 and 4 are partners 
against 1 and 3, and that 
player 2 has first move. 
He places one of his 
ships (one of the num- 
ber 2’s) in one of the 
six lanes leading out 





tempts to bomb their 
ships. The ports are the 
white spaces marked 
A, B, C, and D. Each 





AND STAMPS 


from Port B. The lanes 
are the paths marked 
off in black and white 
spaces. There are 

















player’s port of desti- 
nation is the port di- 
rectly opposite his home port. If four play, two 
against two, the port of destination is also the 
partner’s home port. 


Rules and Method of Play 


Player No. 1 places his three ships (all numbered 
1) in Port A, player No. 2 places his in B, player 
No. 3 in C and 4 in D. 

The players then take turns in “bombing” the 
two targets on the board for the purpose of 
determining which side shal! have first move. It 
does not matter in what order the players bomb 
the targets. The method of bombing is to hold 
the ring to which the bomb (lead sinker) is at- 
tached between thumb and forefinger and lower 
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twelve lanes. Eight of 
them run across the 
center of the board and four of them run around 
the board parallel to the edges. 

After the first player has placed one of his 
ships in the lane of his selection, the first player 
on the opposing side places one of his ships in the 
first space of one of the lanes leading out of his 
port. This procedure is followed until all twelve 
ships are placed, one to a lane. A player cannot 
place a ship in a lane already chosen by his 
partner. 

Once in a lane a ship cannot move to another 
lane. 

The journey from home port to port of destina- 
tion can be made in only ten moves if made on one 
of the center lanes, while nineteen moves are 

[Continued on page 149] 
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Play Bombsight 





—_—— 


needed if the ship sails on one of the outer lanes. 
The long route is the safer, while the quick route 
js more dangerous in that the ships must pass 
beneath the bombsight. As will shortly be ex- 
plained, players have a choice of routes as the 
game progresses. It might be thought that a 
ship passing directly under the bombsight is 
doomed, but in practice the swinging lead pre- 
yents a sure hit from being a foregone conclusion. 

After the ships are all placed in the first spaces 
of their respective lanes, the player who won 
first chance gets the first opportunity to bomb the 
opponents’ ships, and the other players follow in 
order. Each player, as his turn comes, gets three 
chances with the bomb, which is handled in the 
same manner as explained when shooting at the 
target. 

If a bomb makes a direct hit on a ship (that is, if 
the needle transfixes a ship), that ship is regarded 
as sunk and is taken out of play. 

If the needle lands in one of the spaces con- 
taining a ship but without touching the ship 
itself, the hit is regarded as having been suf- 
ficiently close to damage the ship and it must turn 
about and return in the same lane, space by space, 
to the home port for repairs. Having reached the 
home port it must remain there for one move 
end is then regarded as “seaworthy” ohce more 
and may start out again in any one of the six 
lanes leading from its home port, provided that 
the lane does not already contain a ship moving 
in the opposite direction. Thus a player may 
come to have more than one of his own or his 


partner’s ships in one lane, all moving in the 


same direction. 

The best lane for a repaired ship to choose is a 
matter for consultation if a player has a partner, 
or for individual decision if he is alone. The 
factors governing the choice are the relative 
merits of the short, dangerous route or the longer, 
safer route, the players, at this stage of the game, 
having had opportunity to gauge the bombing 
accuracy of their opponents. 

After each player has had his turn with the 
bomb, all the ships that survive are moved forward 
one space and another round of bombing takes 
place. But a player with only two ships remaining 
in play gets only two chances with the bomb, and 
a player with only one ship gets but one chance. 

A ship in port for repairs is still in the game and 
entitles its owner to one shot with the bomb. Such 
ships are also still subject to bombing by the 
opponents, just as are the ships out in the lanes. 

If a bomb accidentally hits one of a player’s own 
ships or one of his partner’s the hit is acted upon 
as if an enemy had made it and the ship is taken 
out of the game. 

If the bomb lands in the same space with a 
player’s own ship or in a space occupied by one 
of his partner’s ships, the ship must return to home 
port for repairs, just as if it had been damaged 


[Continued from page 148] 


by the enemy. This would be true in actual war. 

The winning side (or the winning player if two 
or three are playing) is the side that clears the 
board of enemy ships while one or more of its 
own still survive, or which succeeds in getting into 
home ports all of its surviving ships which must 
at least equal in number the number of enemy 
ships still in play. In figuring how many ships 
remain in play, ships that are in port for repairs 
and ships that have finally reached home port 
safely are included in the count. In order to 
avoid confusion in distinguishing between ships 
in port for repairs and soon to start out again, 
and ships safely home to remain there, turn the 
latter number side down. All ships in port are still 
subject to enemy bombing, and each ship in port 
still entitles its owner to one shot with the bomb 
as his turn comes around. 

If one side succeeds in getting all of its surviving 
ships safely into home ports, that side has not 
yet won if its opponents have in play a greater 
number of ships. The winning side is still to be 
determined by continued play. Example: Let us 
assume that 2 and 4, who are partners have 
brought two ships safely into port, but have had 
all their others bombed out of play. Their op- 
ponents (1 and 3) have only gotten one ship into 
port and have two more out in the lanes. Play 
continues until one of three things happens. 
Either 1 and 2 get another ship into port, in which 
case they win, having as many ships in port as 
their opponents have in play, plus one in the 
lanes; or they might bomb out one of the ships 
that 2 and 4 have in port, in which case also they 
would win. The third possibility is that 2 and 4 
might bomb any one of 1 and 2’s ships, in which 
case 2 and 4 would win. 

Close and exciting finishes are frequent. 





Photoflash Lamps Of Plastic 


Photoflash lamps in envelopes of transparent 
plastic, instead of the usual glass bulbs, are the 
subject of two patents, Nos. 2,277,481, and 2,277,482, 
issued to a Hungarian inventor, Michael J. Neu- 
mann de Margitta of Budapest, who has assigned 
rights in this country to the Westinghouse Electric 
and Manufacturing Company. In the second of 
his patents, the inventor departs from the custom- 
ary shape and makes his flash lamp square, 
about the size and shape of a two-cracker sand- 
wich, for greater convenience in carrying. 

Among the advantages claimed for the new 
photoflash lamps are immunity to breakage when 
a lot of them are dumped loosely together and 
given rough carriage, and impossibility of ex- 
ploding as glass flash lamps sometimes do. The 
latter property is obtained by choosing a plastic 
with a relatively low melting point. 
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New Products And Inventions 





[Continued from page 11] 


Trucks, buses and other heavy vehicles with 
diesel-electric or gas-electric drive can have their 
motors mounted directly in their wheels by the 
invention on which patent 2,273,840 was given to 
Otto E. Dever, Huntington Park, Calif. In a 
wheel of this type, armature coils would be fixed 
and stationary on the inner section, while the 
field coils, fastened to the rim of the wheel, would 
carry it around as they were pulled by the force 
acting between armature and field. Each wheel 
would thus be in effect a low-speed motor. 





A continuous electrical outlet which will pro- 
vide an available outlet connection convenient to 
any part of a room was recently awarded a patent. 
The outlet is in the form of continuous molding 
which takes the place of the quarter-round strip 
that is usually used at the corner of a wall and 
the floor. The body of the outlet is formed of a 
fiexible, yielding insulating material, such as rub- 
ber, and may be inexpensively made in any de- 
sired length. A pair of parallel slots provided with 
contact strips are used to receive the plug con- 
nector. An important feature of the invention 
fs the provision of an overhanging lip for closing 
the slots to prevent the unintended insertion of 
other articles into the slots. The lip also protects 
the slots against dirt and moisture. Thus, while 
the lip can be lifted for insertion of a connector, 
at no time are the open faces of the slots entirely 
exposed. (No. 2,267,610.) 

te 5 * 

Enriched beer may be expected presently to be 
adding its appeal for public acceptance to that of 
enriched bread. A method for restoring the 
matural yeast vitamins to beer, from which they 
ere lost in modern clarification processes, is 
covered by patent 2,273,853, issued to Albert M. 


iSO 


Fischer of Chicago, and assigned by him to the 
Rotary Extractor Corporation of Long Island City, 

Beer brewed by old-fashioned methods is rich 
in vitamins, which are contained mainly in the 
yeast cells which remain in the beverage, Mr, 
Fischer explains. To get the very clear fluid 
demanded by present-day beer trade, these are 
filtered out, and most of the vitamins go with 
them. 

In Mr. Fischer's process, a portion of the filtered. 
off yeast is first treated with a mixture of salt 
and sugar, which “draws” out part of their cel] 
contents. Then the treated yeast is whirled ina 
centrifugal extractor, which separates the vita- 
min-containing liquids. These can then be re- 
stored to the beer, without damage to its clear. 
ness. 

* * = 

A simple military invention figures among the 
recent new patents. It is a device intended to 
reduce the recoil of rifles, virtually by making 
them lift themselves by the bootstraps. It consists 
in cutting openings in the last inch or two of 
the barrel, with sides sloping forward. As the 
bullet passes the inner ends of the holes, powder 
gases blow through them, giving the rifle a for- 
ward pull to offset the recoil. 

Robert H. S. Hughes of Baltimore is the in- 
ventor; he has been awarded patent 2,274,239. 


- * * 


By storing liquid air fuel in hollow gyroscopes 
substantial saving in weight in space rockets can 
be secured, Prof. Robert H. Goddard, authority 
on rockets of Roswell, N. Mex., declares in new 
patents (Nos. 2,183,311-14) which have just been 
issued. 

Prof. Goddard, who experiments in a remote 
New Mexico laboratory and is backed by funds 
of the Guggenheim Foundation, says that by using 
hollow rings on gyroscopes (used in controlling 
rocket flight) sizable amounts of liquid air could 
be stored without increasing the size of the rocket. 

The weight of the fuel in the rings would give 
massiveness to the gyroscope and permit it, easily 
ct first, to control the flight. As the fuel was grad- 
ually used up the mass and the amount of control 
would become less. But this would not be a 
handicap for much of the total weight of a rocket 
is in fuel anyway. The weight to be controlled 
would thus become less as the rocket went farther 
into space. 

Prof. Goddard also describes a two-section 
rocket in which the tail part is slightly movable 
from within the rocket so that, by its motion, it 
could exert a definite controlling element on flight 
by the different actions of the exhaust gases 
upon it. 

By a combination of associated rotating gyro- 
scopes and a tiny pilot gyroscope, Prof. Goddard 
has devised a new and better way of controlling 
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New Products And Inventions 





rocket flight. Gyroscopes tend to retain an orien- 
tation in space as they spin and are so arranged, 
in the new patent, that they will produce a force 
on the rocket which will counteract some divert- 
ing, external force. 

In his final patent Prof. Goddard describes a 
novel type of combustion chamber for rockets in 
which the liquid air fuel, being burned, is first 
passed through the hollow walls of the chamber 
and tends to keep the walls cool so that the ter- 
rific heat of combustion will not destroy them. 

ok * * 

Anyone trying to grab a newly patented patrol 
stick from a policeman’s hand is due for a sharp 
surprise. The novel billy is provided with a 
number of normally covered barbs that will be 
uncovered automatically due to pressure applied 











to the stick by anyone grabbing the same. The 
barbs are retained in the club by a retractable 
sheath. During the time the patrol stick is em- 
ployed as a defense weapon should anyone attempt 
to prevent use of the stick by grabbing the end, 
the sheath automatically m: ves so as to expose 
a number of closely situat« | sharp points. The 
points can also be released by means of a special 
lever on the club handle. (No. 2,266,606.) 
+ * * 

An airship or dirigible balloon with a cylindrical 
metal tank running from nose to stern is the de- 
sign on which G. J. Kimbel of Clinton, IIl., ob- 
tained patent 2,275,771. Mr. Kimbel’s idea is to 
pump gas from the bag into this cylinder instead 
of valving, and thus losing it. 

The cylinder, which acts more or less like the 
keel of a ship in stiffening the craft, also serves 
as support for the engine and propeller, which 
are mounted aft like a ship’s propeller, instead 
of being stspended below the bag along with the 
cabin. 

* * + 

We are all used to the position of the wick inside 
the candle, burning down as the candle melts and 
supplies it with fuel. In a new and simplified 
device for producing the frost-averting smudge 
needed for the protection of orchards in spring, 
Wilfred D. Le Veille, Sr., of Dade City, Florida, 
reverses the usual relations and puts the “wick” 
outside. 

His device, on which patent 2,276,220 has been 
issued, consists of a stout kraft paper bag with 
reinforced bottom. This is filled with fuel oil, 
and the edge of the bag ignited. As the oil burns 


the sides of the bag burn with it. The bag is made 
wider at the bottom than at the top, to insure 
against upsetting and spilling the oil. 

* * * 


An invention aiming at the use of an airplane’s 
ailerons as auxiliary landing brakes is the subject 
of patent 2,275,692, granted to Edward Sims of 
Zanesville, Ohio. Ordinarily, the function of 
ailerons is to control the banking of a plane as 
it turns in flight, so that they are customarily con- 
nected in such a way that one turns up as its mate 
on the opposite wing-tip turns down. In Mr. Sims’ 
invention, both may be turned either up or down 
simultaneously, to serve as landing brakes; in 
flight, they operate in the orthodox manner. 






A patented amphi-- 
bian vehicle having 
great value in warfare, 
according to the in- 
ventor, looks like a 
rolling ball. The inven- 
tion consists essentially 
of a spherical, ball-like vehicle adapted to move 
by rolling on its circumference. An inner passen- 
ger sphere is mounted for level travel on anti- 
friction bearings which, in turn, are mounted in 
the revolving ball. The outer, or rolling sphere, 
moves forward on a huge outer rubber tire. Vision 
is obtained by transparent side windows and by 
means of side periscopes. However, with modern 
improvements in transparent plastics, the inventor 
looks forward to the time when the entire vehicle, 
including both the inner and outer spheres, will 
be made of a transparent material offering vision 
in all directions. Motor power is supplied by an 
internally situated engine, gasoline being fed from 
a tank which may be carried as a bustle outside 
the entire device. Steering is accomplished as on 
a bicycle by shifting weight. The inventor points 
out that the novel vehicle is valuable in warfare 
since the ball-like outer surface should provide 
for the maximum deflection of bullets, small pro- 
jectiles, and the like. At the same time, the vehicle 
can roll across trench systems, barb wire, and 
through many areas now insuperable by tanks. 
(No. 2,267,254.) 
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The Black Easel 





Centerboard Hanger 





[Continued from page 94] 

No. 4 enlarging paper. If, under these conditions, 
a piece of single weight paper is placed upon a 
white-surfaced easel and exposed, degraded tones 
will result from the “kick back” or reflection of 
rays that have passed through the paper by the 
white surface of the easel. The very deepest 
blacks of the print would not be affected, but 
various near-black areas would block up as a 
result of being struck from underneath by the 
reflected light rays and various lighter areas 
would reproduce somewhat darker, possibly to 
the point where highlight areas would be veiled. 

Since the amount of light reflected by the white 
easel is not the same for all areas of the print, 
shortening of the exposure time will not suffice 
to correct the situation throughout. The only way 
to eliminate this objectionable phenomenon, which 
can obscure detail and distort tones, is to use a 
black easel which absorbs all light passing through 
the printing paper and striking it. 





PHOTO FANS! 


Don't miss "Dark Room Cabinet—On Casters” 
in the July issue of Mi—on sale at your favorite 
newsstand June |, Full construction details! 











Professional photographers who process wash- 
off relief film or positives on film or glass are well 
aware of the destructive characteristics of white 
easels. They never use them. The transparent 
nature of these materials will definitely produce 
degraded results. 

All this should not tempt you to condemn or 
discard your white surfaced easel. The white 
surface is convenient for focusing. But always 
place a sheet of black paper under the enlarging 
paper before exposing. The black paper wrap- 
ping of the enlarging paper is suitable for this 
purpose. 

With black surfaced easels, on the other hand, 
a separate sheet of white paper is used for 
focusing, this being removed when the enlarging 
paper is placed in position for exposure. 

The photograph at the bottom of page 94 illus- 
trates the “kick back” effect of a white surface 
in a very graphic manner. A piece of torn white 
paper with black-letter printing was placed under 
the enlarging paper on a black-surfaced easel 
during the exposure. Considerable tone debase- 
ment is evident. 

Generally, you may get by without the black 
underlay provision. At times, the cumulative fac- 
tors involved in making-an enlargement are such 
that penetration is impeded and the “kick back” 
is too weak or nonactinic to cause any trouble. 
The diffused type of enlarger; the denser nega- 
tive; double weight paper, particularly buff paper; 
the soft contrast grades of paper—all tend to 
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[Continued from page 123] 

drops down over the bolt, the board then being 
pivoted to the hole provided for it, the weight 
of the board being sufficient to hold the hanger 
down over the bolt, if it is the usual type made of 
oak, heavily driftbolted, or a metal one. To re- 
lease the board a line is inserted through the 
hole in the top of the rod, the board being then 
shoved aft far enough to allow all to drop clear 
for floating or pulling out through the bottom 
of the slot. To put the board back in place the 
rod is lashed temporarily to the top corner of 
the board to hold it in place and the board floated 
in with the aid of ropes in the usual way. The 
temporary fastening is then removed and the 
upper end of the hanger permanently bolted to 
the top of the centerboard case. 

The dimensions given will, of course, have to 
be altered to suit the particular installation. For 
salt water use the rod and all fittings can be sent 
away for galvanizing after being made up. 


Beach Carts For Kids 


[Continued from page 143] 
(5” in diameter 1” stock) over each end; then a 
14” plywood washer cut as a starfish, and glue a 
14" dowel through the axle to keep the wheels on. 
Rope may be tacked on for decorative tires. Glue 
a 14” dowel in the bottom section at the back, as 
shown. 

The cart with the plywood fish on the side is 
made similarly to the other except that the sup- 
ports for the handle are a part of the side sec- 
tion and the handle is 10” long, and the wheels 
3” in diameter, but all other dimensions are the 
same. Trace the fish to 1%” plywood and glue 
them to the sides. Paint the carts with shiny 
enamel. 

Saw the hoe from 1” stock. Round the corners 
at the top; scallop the bottom; drill a 1” hole 
through the top and glue in a 1” dowel handle. 
Plane or saw the hoe to a thin edge at the bottom 
or scalloped’ edge. 











eliminate the halation effect. But, the degradation 
possibilities are always present when a white 
paper easel is used. Why take chances? It pays to 
use a black sheet underlay or a black-surfaced 
easel, at all times. 

Incidentally, should you wish to coat a white- 
surfaced easel black, or recoat a worn black easel, 
the following formula will make a good black 
matte surface: 


Wood alcohol 16 ozs. 
Dry shellac (brown or red shellac will do) 2 ozs. 
Lamp black 5 ozs. 


These ingredients can be purchased from the common 
stock of any paint supplies store. 

Dissolve the shellac thoroughly before adding the lamp 

lack. 

Apply with an ordinary soft flat paint brush. 

Complete drying takes place in about two hours. 


KEEP AWAY FROM OPEN FLAME. 
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What's Your Car Trouble? 


If you have a problem with your car, ask Mr. Russell. Just 
send stamped, self-addressed envelope for a personal reply. 


by Frederick C. Russell 


What would cause a fan belt to wear along the edges? B. S. N. 

Either the fan or the generator pulley is out of line. 

The bolt through the center of the transverse front spring 
sheared off because I did not keep the spring clips tight. Every- 
thing seems to be tight enough with the clips tightened. Is it all 
right to go along this way? C. B. T. 

Definitely “no.” The front end won't stay in alignment 
unless the bolt is replaced. 

My engine uses too much oil. No leaks. No blow-by. Good 
rings. S. R. 

How about leaky valve guides? They allow oil vapor to 
suck up from the valve compartment. 





I am told that the strange steering of my car is due to a bent 
Pitman arm. What is this arm anyway? Car has not been in an 
accident. H. H. V. 

The Pitman arm is a short connecting lever between the 
steering gear and the long steering drag link, as shown in the 
accompanying picture. There may be excessive wear in the 
connection at the bottom where these two arms meet. Note 
a grease nipple here. If the drag link or the Pitman arm is 
bent link will be out of line and cause “dive and dart.” 


What would cause the gas gauge needle to flicker con- 
stantly? S. B. 

The contact points of the dash unit are dirty. Clean them 
by drawing a clean piece of bond paper between them. 





There is some question about need for greasing the rear wheel 
bearings on my car. The greasing chart says this should be 
done but I can’t find a grease nipple at either end of the rear 
axle. W. L. P. 

Clean off the ends of the housing and you will find small 
plugs which should be screwed out. Grease nipples are then 
inserted for the greasing operation. This job is best done 
with the car on a lift or over a pit. 





My car has developed a very serious low speed shimmy. 
Wheels have been checked for camber, caster and toe-in. 
R. C. H. 

Check to see if the front wheel bearings are loose. Also 
have front wheels and tires balanced. 

When cleaning spark plugs I found there was a lot of grayish 
tan powder on the nose of the insulator. Should I use a cooler 
plug? W. L. 

Looks like these plugs are of the right heat type for the 
particular engine but that they haven’t been cleaned for a 
long time. 
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_ Spot The Shadows! 


[Continued from page 55] 
forest resemble a fine textured sponge. The geo- 
metric patterns are cultivated fields of grain or 
orchards. By looking closer at the area (B), you 
can see that this area is crossed with rows of 
trees. Perhaps, after all, we’re over California. 

In contrast, note the plowed and harrowed field 
on the left side of the river. 

Can you pick out a dirt road? What is that 
wiggling line through the trees at (B)? See how 
it disappears into the gulley, comes out again in 
its diagonal pattern through the orchard? It’s a 
read, all right, a dirt road at that. 

Study other sections of the map, and use your 
imagination in identifying fields, forests, roads and 
little hedge-lined freshets (1), for instance. 

So you see that shadows are the real tattle- 
tellers of aerial photography. Mappers of vast 
ureas use five-lens cameras, read these stories of 
the countryside as readily as you read this article. 

Maps are made by piecing together subsequent 
pictures, overlapping the edges, matching on 
easily identified crossroads, peaks, bridges, farm- 
houses. 

Now with our country at war, aerial photog- 
raphy takes on a grim significance, disclosing mu- 
nition factories, power plants, aviation fields. 

To keep pictures taken by enemy reconnais- 
sance planes from giving away military secrets, 
such as gun displacements and defense plants, 
we use camouflage. These tell-tale points are be- 
ing covered with nets or vast areas of colored 
canvas painted to resemble fields or woods. 

Now with less room in our. planes for pass- 
engers, you can still enjoy some of the thrill of fly- 
ing by studying aerial maps. 

Remember two “musts.” First, always turn the 
shadows toward you. Next, keep in mind that 
hard or moist areas reflect more light and appear 
lighter. For example, a path across a field that 
might not be picked out by anything short of a 
bloodhound, stands out like a loose thread on a4 
serge suit. 





Noctovisor—Eye In The Dark 








[Continued from page 61] 

at Leeds. The televisor was turned on them. In- 
visible infrared rays were turned on in the dark 
room. Their images were picked up and carried 
by wire to London—many miles away—where a 
group of observers was able to see and identify 
each of the men seated in the darkened room 
in Leeds. 

The addition of an infrared “spotlight” to the 
equipment made it possible, therefore, to use the 
modified televisor at night. At this point the de- 
vice received its name, “Noctovisor,” or “night 
seeing equipment.” 

The principal wartime use of the Noctovisor is 
for night spotting of enemy ships. It can be used 
for some types of airplanes spotting at night. 
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Electric Floor Mop 


[Continued fron page 14} 

platform on the front of the carriage and an old fan 
hub is placed over its shaft. A gear-type Chevrolet 
oil pump is mounted in line with the motor, after 
it has been sawed off at both the shait and hous- 
ing so that 215” of housing remains with 1'»2” of 
shaft extending from it. A similar hub to the one 
on the motor is placed on the pump shaft. The 
pump housing has been turned down to smooth 
the outside, the end is undercut to admit packing 
and the outside is threaded to take a packing nut. 
A collar with set-screws is fit over the outside of 
the housing, and a water pump grease cup is in- 
stalled to lubricate the shaft. 

The inlet and outlet openings in the pump are 
enlarged to take automobi'e hot water-heater 
nipples. And the hoses are hot water-heater 
hoses. The outlet hose need only reach into the 
drum, and the pickup is long enough to reach 
water puddles. The pickup end can be made 
from the heater defroster fittings that fasten under 
the windshield at the dash. A fiber disk set on 
bolts between the motor and pump shafts will act 
as a universal joint. 

The machine will pick up an amazing amount 
of water—the outlet will shoot a stream almost as 
large as a garden hose while it is in operation. — 


E. S. Harris. 





Automatic Gate Opener 


[Continued from page 142] 





bolt. The other end of the eye rod is fastened on 
the 16’-long 2 by 4 levers by means of pieces of 
chain 18” long. The fulcrum posts are set 6’ from 
where the “works” is anchored as shown in the 
drawing. Fasten a piece of rope on the long end 
of the levers, pull, the gate swings open, drive 
through, pull and the gate swings shut. The 
mechanism automatically locks in either the open 
or shut positions and will not swing against your 
car. 

If the levers from which the operating ropes 
are suspended are in the proper positions it will 
not be necessary to beck the car or otherwise 
maneuver it a‘ter the A slight 
variation in the direction that the levers point is 
possible b p!acing the upright posts that support 
the levers, i1 the desired position on the gate post. 
Naturally, no additional gate catch should be used. 

Care should also be taken to keep the area 
swept by the gate. Boulders or litter should be 
kept off the drive way under the gate to prevent 
its sticking when the opening ‘ever is pulled. 


gate is opened. 


There are nearly 55.000 licensed amateur radio 
operators in this country. 


The United States produces over 90% of the 
world’s molybdenum—important in armaments as 
a toughener of steel. 
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Hitting The Atom Harder 





within one-tenth of one percent of the speed of 
lignt (186,000 miles per second). 

When he gets his electrons whirling around at 
their full force, Professor Kerst can aim them at a 
target. By having them strike a piece of ordinary 
copper he makes that copper radioactive. (Profes- 
sor Lawrence with his older cyclotron has already 
altered all but two of the 92 elements known to 
exist on earth.) By making the electrons strike 
the piece of tungsten in the tube Professor Kerst 
has generated X-rays more intense than all the 
refined radium in the world can produce. 

No earth-produced force equals the 100,000,000 
electron-volts which the new device now building 
will yield. The only known comparison occurs 
in the black void between the stars, whence come 
the mysterious cosmic rays which pour upon the 
earth. 

However, the sun is also a giant atom-smasher. 
In the tremendous heat that prevails inside the 
sun, 36 million degrees F. at the center, chemical 
reactions do not occur. But something similar 
occurs when nucleus meets nucleus. They may 
knock each other to pieces and the fragments 
combine to form new elements. Or a nucleus may 
swallow another whole, again producing a new 
element. At each such transmutation, a burst of 
energy contributes to the sun’s radiation. So 
atom-smashing plays an important role in pro- 
viding us with indispensable radiation, 
necessary to life as we know it. 

Professor Kerst has had a linguistic problem 
in giving his generator a name. Its essential trait 
is the flowing of electrons in a circle. But Pro- 
fessor Lawrence ten years ago properly pre- 
empted the most suitable term for this sub-atomic 
behavior. His term cyclotron comes from Greek 
roots which mean a device which makes things go 
in a circle. Professor Kerst thought of peritron— 
a machine which makes things go around and 
around, Then he decided on rheatron—a machine 
to make things flow. Now he and his scientific 
colleagues have decided upon betatron—a ma- 
chine which yields particles exactly like the beta 
particles, that is, electrons, given off naturally 
by radium. 

As for the usefulness of this most powerful of 
electron guns, General Electric’s vice president 
in charge of research, Dr. William David Coolidge, 
who fostered Professor Kerst’s work, speaks of its 
significance like this: 

“Hitherto, experiments with high-speed electron 
beams have not kept pace with the experiments 
done with the positive ions from the cyclotron, 
The cyclotron is incapable of accelerating elec- 
trons, and previous devices able to do so have 
Seemed to reach a practical limit at something 
like half the voltage of the present accelerator, 
which seems to have no such limit. Its effective 
voltage can apparently be increased indefinitely.” 

Professor Lawrence projects protons at his 


solar 


[Continued from page 38] 


atomic targets. Professor Kerst projects electrons. 
Electrons weigh only one 18-hundredths as 
much as do protons. In this difference prob- 
ably lies the different usefulness of the cyclo- 
tron and the betatron. 

The cyclotron seems to be mainly a disruptive 
machine. The ions it fires at atoms can knock 
orbital electrons out of those atoms. Or those 
orbital electrons may be knocked into other orbits 
of the same atom. The cyclotron may even smack 
nuclear electrons and protons out of those atoms. 
Every kind of these atomic accidents changes the 
chemical-physical behavior of the atom. In many 
cases the atoms of one element become changed 
into atoms of another element. And there you 
have the transmutation of the elements—for ex- 
ample, the manufacture of cheap mercury into 
precious gold. . 

The betatron is more likely a constructive ma- 
chine. The free electrons which it hurls around 
may knock orbital electrons askew or even out 
of their mother atoms. Those free electrons how- 
ever may adhere to the atomic targets, joining 
the orbital electrons already there or even pene- 
trating into the nucleus. There, again, are ele- 
mental alterations and transmutations more valid 
and more assured than any alchemist ever 
dre>med of. Thus the present Kerst betatron has 
made copper radioactive. The new one will doubt- 
less do the same to other elements. Some of those 
elements may crack into lighter ones. Some light 
elements may even coalesce into heavier ones. One 
can only guess. 

The X-ray beam which the present betatron 
also generates can penetrate a sheet of aluminum 
an inch thick. Much weaker X-rays kill animals. 
The present betatron would kill a man exposed 
to its beam. It is truly a death-ray machine to 
anything living put within a few feet of its un- 
shielded emanation. On the other hand, properly 
guarded, it may prove useful in the treatment of 
cancer, one of the commonest causes of death 
today. 

But the betatron’s greatest usefulness—apart 
from its purely scientific applications for the 
study of atomic substructure—will be in its 
examinations of thick metal castings. The founda- 
tions of drop-forging presses must withstand ter- 
rific smashes, and therefore must be perfect 
throughout. The shafts of turbines must with- 
stand tremendous centrifugal forces, and there- 
fore must be perfect throughout. The only way 
that engineers can be positive of the inner per- 
fection of such machines is to X-ray them. Pres- 
ent-day X-ray machines already in factory use 
can reveal bubbles and cracks in the steel walls 
of pressure tanks. They can reveal flaws in small 
axles and shafts. Nothing in all probability can 
remain hidden from the X-rays of the betatron 
which General Electric is now building for young 
Professor Kerst. 
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Bottled Warfare 





[Continued from page 68] 


a fire. Discharge a pressure cylinder full of it at 
a flame; if it reduces the air’s normal 21 per cent 
oxygen content by as little as one-third, the flame 
is smothered. Gasoline flames, for example, can- 
not burn if the air contains less than 16 per cent 
oxygen, and it takes but a few pounds of COz to 
reduce the oxygen content of a considerable vol- 
ume of air to 12 or 14 per cent. 

Consequently, you'll find the bright red cylin- 
ders of compressed carbon dioxide wherever a 
flammable liquid or electrical fire hazard exists— 
on motorboats, torpedo craft, army tanks, gasoline 
trucks, and every few 


bullet-shaped red cylinders of the compound from 
little pistol-grip extinguishers used on the battery 
dolly to big five-foot-long affairs on wheels. And 
the aforementioned crash trucks carry thousands 
of pounds of gas in banks of manifold cylinders, 
This supply enables airport crews to envelop a 
crashed and burning plane in clouds of CO gas 
to beat back the flames and permit rescue of the 
occupants. 

This gas’ usefulness does not end in fighting 
fire—its great compressibility has led military 
engineers to adapt it for rapid inflation work. 

Carbon dioxide will 





hundred feet in New 
York subways. But by 
far the most dramatic 
and important use, 
perhaps, is on air- 
craft. Aviation in- 
volves gasoline and 
oil, and their presence 
is an invitation to fire. 
And when you are 
several miles in the 
air, fire can be very 
embarrassing. Fed by 
hot oil and super- 
volatile fuel, fire in a 
plane can chew away 
a piece of aluminum 
alloy strut as a warm 
knife slices butter, 
and a pilot can be ob- 
livious to the destruc- 





expand to 450 times 


The Army Takes To Gliders! | tine! One ot the ir 


uses was in giving 
emergency “water 
wings” to planes 
based on aircraft 
carriers and operating 
over the ocean. They 
sink rapidly if forced 
down at sea or 
if they miss the car- 
rier’s deck in difficult 
weather. Now, in the 
wings of such planes, 
and of land-based 
planes which fly over 
water, are compart- 
ments with pop-out 
doors. 

The compartments 


tion taking place a few 
feet away. So when 
commercial and mili- 
tary aviation boomed 


Gliders were the playthings of “thermal bugs” and 
the testing models for serious students of areodynamics 
before the war. The glider fan lived in a world apart 
from reality, made up of thermals, cumulous clouds, up- 
and downdrafts and other terms and experiences strange 


hold two deflated 
rubberized bags con- 
nected by tubing to 
cylinder of com- 





and ships got larger, 
costlier, carbon diox- 
ide was pressed into 
service 

Airplane fire extin- 


guishing systems to- MECHANIX ILLUSTRATED. 





and weird to the man on the street. But now the Army 
has taken over gliders, and gliders are to play a qreat but ide. Located on top 


mysterious part in the war! MECHANIX ILLUSTRATED andl 
presents four full pages of Army glider news pictures in an 
the July issue [on sale on’ all newsstands June !). You 
can't miss this great pictorial feature in the next issue of 


pressed carbon diox- 


bottom of the 
fuselage are two 
water-sensitive 
switches which open 
the valve of the CO2 








day consist of a steel 
bottle about the size 
of a gallon oil can, holding carbon dioxide in a 
liquefied condition under 850 pounds per square 
inch pressure. When needed, the bottle is opened 
by a control near the pilot, and liquid COz rushes 
through piping to outlets encircling the engine 
cylinders. It turns instantly to gas and fills the 
compartment with inert, fire-smothering vapor. 
Despite the slipstream’s force, the gas discharge 
kills the fire in a few moments. 

Add a portable carbon-dioxide extinguisher or 
two in the pilot’s compartment and cabin and the 
plane has the essentials of fire protection—in the 
air. But on the ground—in hangars and shops, on 
fuel trucks, battery dollies, test racks, and main- 


tenance scaffolds—there’ll be all sizes of the 
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cylinder as soon as 
they are submerged, thus inflating “water wings” 
which pop from their compartments to keep the 
plane afloat until rescuers arrive. Temporary 
flotation bags have equipped American bombers 
being ferried across the ocean to prevent their 
loss in case of forced landing at sea, but best re- 
sults are obtained when the ship is designed to 
accommodate the bags as an integral unit. 

“A boat in three seconds” sounds like a dream, 
but COz has made them possible—-to the grateful 
thanks of rescued English pilots in the waters 
around the British Isles and American pilots in all 
parts of the world. A cylinder of carbon dioxide 
about the size of a milk bottle inflates the four 
common types. 
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Bottled Warfare 





The British round dinghy, tossed from the plane 
as it lands on the water, is intended merely to 
keep the men above water until rescued, and 
carries no oars. American ships use an oval type, 
similar to the round dinghy, but fitted with oars 
so that pilots can propel themselves over a limited 
area. Another type is the “drop” raft which is 
actually dropped from a plane in flight, inflating 
on the way down to the water. “Pop out” rafts 
are automatically inflated with carbon dioxide the 
minute the plane lands on the water, ready for 
the crew members to step in when they abandon 
ship. Fitted with emergency provisions, these rafts 
have held pilots for days of drifting until rescue. 

Even these boats do not complete COe’s con- 
tribution to the military pilot’s safety. His life- 
vest—a rubberized jacket worn uninflated beneath 
his parachute harness—has two tiny carbon di- 
oxide pressure cylinders smaller than a cigar, 
which release _ their 
charge of gas and in- 
flate the vest at the jerk 
of a cord. Even this 
minute amount of COz 
expands so rapidly that 
the vest is given ade- 
quate buoyancy to hold 
a 200-lb. man afloat for 
several hours. When 
the carbon dioxide in- 
flation is exhausted, the 
life-vest can be kept 
inflated with lung 
power. 

Another ingenious 
use for carbon dioxide 
gas is in rendering air- 
plane gasoline tanks 
immune to fire and ex- 
plosions during com- 
bat. Though gasoline 
tanks which automati- 
cally block leaks when 
pierced by bullets have 
become standard 
equipment on modern 
combat ships, the 
danger of fire and explosion remained because of 
the combustible mixture of gasoline vapor and air 
in the tank. This vapor mixture can be readily 
ignited by tracer bullets or even by shrapnel, 
with disaster for the plane an inevitable result. 

Government aviation experts and engineers of 
Walter Kidde and Co., New York firm which has 
specialized in developing these steel bottles for 
carbon dioxide and oxygen uses, went to work on 
the problem. They finally perfected a method of 
releasing carbon dioxide gas into the space above 
the fuel, as the fuel supply is withdrawn during 
flight. Known as the “vapor dilution system,” the 
new device makes warplanes’ fuel tanks almost 
completely free of the danger of fire or explosion 





“Whaddya hear from the mob?" 


from enemy gunnery and constitutes a tremen- 
dous step forward in air combat safety. 

Principle of the new system is to dilute the air 
entering the tank to such a degree that there is 
not sufficient oxygen above the gasoline level to 
permit combustion. Pure gasoline fumes will not 
ignite, and a fixed proportion of oxygen is neces- 
sary before the vapors become dangerous. By 
displacing the oxygen in the air-space and re- 
placing it with non-combustible carbon dioxide, 
the explosive point is never reached, so that 
tracer or incendiary bullets can pass right through 
the gasoline tank without causing fire or ex- 
plosion. - 

Because aerial mastery in today’s war belongs 
to the man who can get on top, combat planes and 
pilots must be able to climb to heights so rarefied 
that pilots must receive measured amounts of 
oxygen to retain consciousness and normal speed 

of reaction, Ingenious 
design has developed a 
lightweight cylinder 
that will stand enor- 
mous internal pressure, 
permitting sufficient 
oxygen for hours of 
flying to be carried ina 
minute space and at a 
minimum of weight. 

A final development 
in the military uses for 
compressed gases is the 
perfecting of a shatter- 
proof cylinder for car- 
bon dioxide, oxygen, 
nitrogen, compressed 
air, and other gases 
used in military work. 
Steel cylinders for- 
merly used for holding 

. such gases at high pres- 
wa sure were apt to shatter 
jw under the impact of a 
heavy machine-gun 
bullet, an anti-tank 
shell, or sometimes 
even by smaller pro- 
jectiles or shrapnel pieces. Such shattering 
meant that the equipment—airplane, tank, tor- 
pedo boat, or fuel truck—would be riddled by 
small jagged pieces, capable of doing more damage 
than the actual bullet itself. Today’s warplanes 
carry their compressed gases in new steel bottles 
which merely puncture under the impact of .50 
caliber armor-piercing bullets instead of filling 
the air with deadly fragments. 

To such small items as these steel bottles may 

go considerable credit in our ultimate victory! 


The earliest marine mine is believed to have 
been an “explosion ship” with which the Dutch 
destroyed a boat bridge in 1585. 
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[Continued from page 53] 
the American “pineapple” and the British Mills 
Grenade which consist of a comparatively small 
high-explosive charge in a thick-walled grooved 
container which produces a large number of 
splinters. 

But the grenadiers could not throw their 
grenades as far as would often have been useful. 
Nor were human muscles adequate to throw 
grenades heavy enough as was often required. 
This led to the construction—often enough a 
makeshift construction in the beginning—of 
trench mortars, small devices which by means of 
an explosive charge were capable of lobbing small 
shells into enemy trenches at a much greater 
distance than human strength permitted, 

These shells were still too light, however, to 
break into a well constructed dugout the roof 
of which was strengthened by several crosswise 
layers of tree trunks and ten or twenty feet of 
sand. These dugouts could stand even a direct 
hit from field artillery shells. It needed a fairly 
large artillery shell to cave them in. But such 
heavy artillery had to fire from an appreciable 
distance and was never able to observe its hits or 
misses directly. They had to rely on reports from 
observers closer to the target. It was for just this 
purpose that the Germans developed a special 
type of very short ultra-heavy howitzer or mortar 
(the Minenwerfer) which fired shells weighing 
200, 500, and even 1,000 pounds at a very steep 
angle to a distance of about one mile. 

The British Livens Projector was even more 
simple and at the same time more specialized. It 
consisted of a metal tube on a base plate which 
was placed in (not on) the ground in such a 
manner that only the muzzle showed, pointed 
upward in a 45 degree angle in the direction of 
tne target. These Livens Projectors were buried 
in the ground in very large batteries and dis- 
charged all together in a tremendous volley. The 
simultaneous ignition of the propelling charges 
was accomplished electrically. The shells, which 
were just thin-walled containers for poison gas, 
weighed 100 pounds. Each held about 30 pounds 
of phosgene gas. The maximum range of the 
Livens Projector was 1,800 yards. 

It was a big drawback, however, that the Livens 
Projector was a one shot weapon; after each 
volley they required a complete re-wiring job. 
To remedy this condition the British then intro- 
duced the Stokes mortar which became the pro- 
totype of the present British and American trench 
mortars. 

They are all very much alike in construction, 
consisting of a firing tube, mounted on a base 
plate with a bipod to hold the tube in the proper 
position. The shells look like small airplane bombs 
with fins attached to their rear end. They explode 
when striking the ground. The propelling charge 
consists of a cartridge which resembles a shotgun 
cartridge and-so-called powder increments, solid 

[Continued on page 159] 
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Ball-bearing pillow blocks are so designed as 
to be self-aligning, which makes assembly of the 
machine illustrated a very simple matter, as align- 
ment may be ignored completely. With solid 
bearings, very careful adjustment, with some 
shimming on the base, is essential to prevent 
binding. 

Solid pillow blocks may be made at relatively 
small cost as shown in Figure 4. “A” shows such 
a block fitted with Oilite Bronze bearing sleeves; 
and “B” a plain castiron block with shim adjust- 
ment to take up wear. 

“Oilite” bearing sleeves are made of a porous 
bronze alloy heavily impregnated with a fine 
lubricating oil—you can squeeze them in a vise 
and see oil pop out on the surface—and though the 
makers claim they will run for long periods with- 
out additional lubrication, it seems advisable to 
drill oil holes as illustrated, and to apply a few 
drops of oil daily. 

Strangely, one of the very finest of all bear- 
ings for speeds up to 1,500 r.p.m is a plain, smooth 
hole in a piece of fine-grained castiron!—espe- 
cially when used in connection with a hardened 
and ground steel spindle, comparable with drill 
rod. The smoothly-bored inner surface of such a 
bearing takes on a very high “glaze” after use 
with a finely finished steel spindle, which surface 
appears almost impervious to wear; though com- 
mon sense dictates the use of “peelable” shims 
between upper and lower halves to provide takeup 
when wear does finally occur. 

Some of the very finest tool-room precision 
lathes today have integral castiron bearings— 
chosen for most accurate performance; and I 
know an instrument maker, former’'y employed 
by a nationally famous fishing reel manufacturer, 
who, when he built his own casting reel, used 
tiny bushings of fine-grained castiron for bear- 
ings ... and the performance and smooth run- 
ning qualities of this feel is superior to that of any 
jewelled-bearing reel I have ever seen. 

Always bear this in mind: castiron bearings 
should always be provided with turn-down grease 
cups; and should always be grooved as shown in 
illustration .. . which is easily accomplished by 
means of a small aluminous oxide wheel in the 
“hand grinder” which is today an almost uni- 
versal bit of equipment in the well-equipped shop. 

Figure 5 shows a number of arbors, spindles, 
wheels, etce., which are useful adjuncts to the 
polishing lathe—grinder combine herein de- 
scribed, with explanations of various items. 

Wood wheels, of very dry poplar, gum, willow 
or basswood, may be turned up to any desired 
form for reaching “hard-to-get-at” places, and 
“charged” with abrasive, as required. Hard felt 
wheels are terribly expensive and difficult to ob- 
tain at present, but an excellent substitute is the 
sole-leather wheel, glued up to required thickness 
with a top-grade hide glue, applied hot. 

[Continued on page 160] 
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[Continued from page 158] 


pellets of hard powder stuck between the fins. 
Each shell comes with all the increments it can 
carry, but they are needed only for full range. 
If the range is to be shorter they are taken out. 
When only the cartridge is left the shell has its 
shortest possible range. 

The U. S. Army has two types of such trench 
mortars, the 60 millimeter and the 81 millimeter. 
The shells of the 60 mm weigh about three pounds; 
the 81 mm has two types of shells, one weighing 
76 pounds and one weighing 14.5 pounds. The 
maximum range of the heavier type is 1,280 yards, 
that of the lighter 3,280 yards. The maximum 
range of the 60 mm shell is 1,750 yards—which 
is about the maximum range at which a halfway 
decent observation of the effects is possible to the 
soldiers handling the mortar. Minimum range for 
all types of trench mor- 
tar shells is 100 yards. 


through the muzzle of the mine-thrower the firing 
would be accomplished by a cartridge which is 
inserted into a kind of touch hole drilled at right 
angle to the longitudinal axis of the mine-thrower. 
The fire jet of the cartridge would ignite the 
propelling charge. 

If the muzzle velocity of the shell is somewhat 
above 350 feet per second the range would be 
about 1,200 yards; if the’muzzle velocity can be 
doubled the range would be close to 4,000 yards. 
The highest point of the trajectory of these shells 
would be about the same as their range. They 
would, therefore, descend with considerable 
smashing power. While the recoil would be fairly 
large the mine-throwers would be simple in con- 
struction insofar as they would not require a 
special recoil and counter recoil mechanism. Com- 
pared to the recoil of 
field guns the recoil of 





These trench mortars 
are precisely what they 
were designed to be: 
mechanical hand-gre- 
nade throwers, capable 
of throwing hand gre- 
nades too heavy for hu- 
man hands to a distance 
too far for human 
muscles. But their 
shells are not very ef- 
fective except against 
men. They can harass 
advancing infantry, 
they can destroy a ma- 
chine gun nest, they 
can, if luck grants a di- 
rect hit on the open car, 
disable the men on a 
motorized transport— 








a mine-thrower would 
be mild—which is to 
say that long barrelled 
field guns have an 
enormous recoil—and 
the steel could stand 
the shock. Furthermore 
the recoil would be di- 
rected mainly straight 
down and would be 
taken up by the ground. 

These mine-throwers 
would be fairly heavy 
and could not be pushed 
far by their crews, even 
though small wheels 
are provided for just 
this purpose. But trans- 
portation over any dis- 
tance worth that name 








but they cannot do 
anything against a 
massed tank assault. 

This is where the heavy mine-thrower would 
be useful. 

The diagram shows how such a weapon might 
be constructed. It consists of a large size firing 
tube with an internal diameter of eight or ten 
inches. The firing tube would not be rifled, but 
smoothbore. It would be attached solidly to a base 
plate provided with spikes in the usual manner of 
trench mortar base plates. The shell, which would 
weigh some 200 pounds—no greater weight would 
be required to smash even a heavy tank, but 
greater weight would make transportation diffi- 
cult—would be shaped like an artillery shell, 
carrying a large charge of T.N.T. It would have 
two copper bands which, however, act only as 
gas seals, since the tube is not grooved or rifled. 

Elevation being constant, the range would be 
varied by means of varying the propelling charge. 
While propelling charge and shell are inserted 


"| wonder whose bright idea it was to pave this road?" 


would have to be done 
by means of transport 
ears anyway because of 
the weight of the ammunition. 

The main advantage over artillery pieces would 
be that the mine-throwers would have an ex- 
tremely long service life, since the firing tube has 
to stand much less strain and wear than the barrel 
of a gun. But they could maintain a high rate of 
fire just the same and explosions of 200-pound 
charges of T.N.T. would prove fatal at least to 
smaller tanks even if they to not land directly 
on top of it. 

If it should happen that trench warfare develops 
again in the present war such mine-throwers are 
certain to come. But if they had existed in quan- 
tities, say three years ago, they would also have 
been very valuable at certain points in the defense 
against Blitzkrieg tactics. 

The world’s greatest evergreen forests are, not 
in the North, but in the equatorial jungles. 
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leggings that cover every bit of the body. Air is 
breathed through neutralizing chemicals. In spite 
of the fact that this clothing is specially made to 
resist chemical intrusion, the men are given hot 
baths immediately after they finish their neu- 
tralizing work. 

Neutralizing of a spot where mustard has been 
planted is done with a mixture of chloride of 
lime and sand, ashes, of dirt. A path of this mix- 
ture is made up to the main source of the chemical, 
usually characterized by a small crater, and the 
neutralizing agent is sprinkled upon the crater 
thoroughly, being careful to keep it thinly spread. 
This is then covered, and warning signs are 
posted. Subsequent inspections are made, and if 
the job has not been thoroughly done, the process 
is repeated. 

If areas of a building are affected by mustard, 
the walls are thoroughly scrubbed down with 
chloride of lime and water. 

The importai.t thing for civilians to remember 
in regard to areas affected by any type of poison 
gas is—stay away! Go inside, shut the doors and 
window, eliminate all drafts, and notify your 
civilian defense headquarters. Don’t get panicky. 
Your home is a first class gas-proof shelter, and 
if you are thoroughly shut in, the chemicals will 
not reach you, Top floors offer better protection 
than lower ones, since the chemicals are slightly 
heavier than air and tend to cling to the ground. 

In incendiary attack, which is more probable 
than gas in modern warfare, the civilian can be 
of considerable help. Again, the moment an in- 
cendiary bomb or shell strikes, the authorities 
should be promptly notified, and then the civilian 
can himself immediately take steps to eliminate 
the menace. 

The first instruction here is a “don’t.” Don’t 
ever throw water on an incendiary. 

The materials of which incendiary bombs are 
commonly made—thermite, phosphorus, mag- 
nesium—all burn faster in the presence of water. 
If you throw water on them, the net result will 
be a first class explosion, that will burn the bomb 
out quickly, but it will probably do the same for 
you and everything combustible in the area. 

There are several methods of battling incen- 
diaries that anyone can use, and are practically 
without danger if care is observed. First is to 
safeguard the home against them. The velocity of 
a falling incendiary reaches 350 feet per second, 
and at that rate, it will penetrate any ordinary 
roof, probably coming to rest in the attic or the 
top floor. 

First step, then, is to have these parts readily 
available. There should be quick access to the 
attic, even if you have to cut a hole. Then the attic 
should be thoroughly cleaned of all junk. It may 
break Grandmother’s heart to throw away that 
picture of Grand-uncle Ezra in his war of 1812 
uniform, but if you can’t find a better place than 

[Continued on page 161] 
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Emery inside ring buffs, and felt ring buffs 
(available through leading manufacturers of 
watchmakers’ and jewelers’ tools) are quite inex- 
pensive, but extremely valuable. 

Felt, leather, and wood buffs are to be used in 
two ways—(a) charged with a fast-cutting glue- 
mix abrasive, and (b), charged with a grease or 
wax-mixed compound of fine polishing abrasive. 
In the former class one of the best is known as 
“Matchless”—a product of Matchless Metal Polish 
Co., of Glen Ridge, N. J., and available through 
most platers and platers’ supply houses in various 
grades of grit. When not readily available, ex- 
cellent glue-grit compounds may be made as 
follows: 

Any standard (Le Pages, Royal, etc.) liquid glue, 
thinned to the consistency of rich milk, with water 
and vinegar, half-and-half; 

Add, aluminous oxide grains, carborundum, or emery 
flour, in grades 150 to 200 screen, to form a stiff 
Paste. 

Or, use powdered pumice, for finer polish where very 
fast cutting is not needed. 

Keep such compounds in friction-top cans with a slight 
excess of water content to prevent drying out; for use, 
spread a thin coating on wheel or buff, letting it dry 
well; repeat; use when well dried. Repeat application 
as often as needed. 

Buffing compounds, for subsequent finishing in- 
clude such well-known items as Emery Cake, 
Tripoli, Jeweler’s Rouge, etc. (all obtainable from 
most machinists’ supply houses); and another, 
known commercially as “Lasalco,” obtainable 
through the same sources, or, more particularly, 
through platers’ supply firms and makers of 
watchmakers’ tools and supplies. Intended pri- 
marily for use in buffing chromium, this “Lasalco” 
(a pure white cake) is the finest thing I've ever 
struck for producing a very high finish on steel. 
Equally valuable on hard felt, hard leather, or 
wood buffs, it produces a high polish on almost 
any steel, regardless of hardness. On felt, wood 
and leather, it really cuts—and cuts off abrasive 
marks—and polishes while cutting. It works at its 
glorious best on very hard felt wheels, ring buffs, 
etc., and is plenty good on built-up sole leather, or 
walrus wheels. And for a final, very brilliant finish 
on steel parts, you won't go wrong in using this 
same LASALCO compound on your stitched mus- 
lin buffs. It brings out that gloriously bluish mir- 
ror-silver color on steel which is so des#eable as 
a pre-treatment of steel to be blued—by any 
method. Last, but not least, this is a greaseless 
cake which cleans very easily in preparation for 
any bluing, browning, or blackening process, and 
a particularly fine pre-treatment for Stoeger’s 
Lightning Gun Bluer, Houghton & Company's 
famous “Hough-to Black,” and the various meth- 
ods of bluing guns and other steel parts. 


To blackout the windows of a West Coast air- 
craft factory, it took 100 professional painters, 
working 24 hours a day, five days and five hours 
to complete the job. And they used 4,408 gallons 
of black paint. 
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the attic, it should be disposed of at any rate. 

After the attic is cleaned, it should be covered 
with metal screen of fine mesh all over the floor, 
and over this should be spread a four-inch layer 
of sand. Ordinary incendiaries striking this will 
simply burn themselves out harmlessly. 

There are several methods of putting out an 
incendiary bomb safely, all of which should be 
thoroughly learned and rehearsed with dummy 
bombs. One of the best ways is to douse it with 
sand. The technique for this is divided into five 
parts. 1. The incendiary is approached with a 
bucket of sand and a shovel. All of the sand 
except about four inches in the bottom of the 
bucket is dumped as near the bomb as possible. 
2. A shovel full of sand is lightly sprinkled (not 
dumped) on the incen- 
diary. 3. This mixture 
is shoveled into the re- 
maining pile of sand. 
4. The whole mixture is 
then deposited in the 
bucket. 5. The bucket is 
carried away by run- 
ning the shovel under 
the handle, and carry- 
ing it a safe distance 
from the individual. 

Water can also be 
used to quench incen- 
diaries if properly 
handled. At times it is 
superior to sand, since 
it wets the surrounding 


area, and prevents 
spreading. Care must 
always be taken to 


maintain a fine spray, 
or an explosion is apt 
to result. When the 
spray is applied, it 
should not be directed 
at the incendiary ma- 
terial, but short of it, 
with the rebound of the water distributing a 
covering. Do not expect the bomb to go out in- 
stantly, and do not be alarmed if it flares up a 
little. You are not putting it out, you are burning 
it faster, and the water is preventing any spread. 

When going forth to do battle with.an incen- 
diary in this manner, several precautions must 
be kept in mind. One is to lie prone, and lift your 
hose high. In this way, you have a better chance 
of avoiding any sparks. You should always have 
a light of some kind along, and the exit should 
always be available in case the fire gets out of 
hand; keep yourself between the fire and the exit. 
Another thing to remember is nct to approach 
any incendiary within sixty seconds of the time 
it lands. This is the period in which it explodes, 
scattering fire, and it is very dangerous. Some 





"It runs on a large clock-spring but | can't find anyone 
to wind it!" 


types of incendiaries also carry small amounts of 
explosive which go off after the bomb has burned 
for a while, so it is well to be shielded with a light 
table, tipped on edge to prevent being burned 
with flying hot metal, should the projectile be 
of this kind. 

Water for battling the fire bombs can be obtained 
from many sources. The garden hose is an obvious 
method, but too much reliance upon it is discour- 
aged by the Army. It may not reach the source, 
for one thing, and if too many garden hoses are 
used at once, the pressure for fighting fires may 
be dangerously reduced. Too, a main may be hit 
by an explosive bomb, and that source of water 
cut off. 

The method recommended by the Army is to 
fill the bath tub at the 
first hint of an air raid, 
and to use that water 
for fighting any fires 
that may occur. The 
small stirrup pump, 
used so effectively by 
the British, will furnish 
the pressure. Water can 
be ladled out in buckets 
of about three gallons 
each, and two or three 
cf these buckets will be 
needed to quench the 
average size incendiary. 

While gas raids are 
not likely to prove 
profitable from an 
enemy standpoint, they 
are possible, and might 
be resorted to as des- 
peration measures 
when the going begins 
to get tough, as it will 
shortly. It is well that 
we be ready, but calm, 
confident, and unafraid. 





Laminated Knees 


[Continued from page 122] 

can easily be straightened out in assembling the 
knee. Use white oak, unseasoned, and steam or 
boil it in a pipe, one end plunged and inverted 
over a fire, then clamp while hot over the form 
and leave to cool and set. Make the backing pieces 
to suit the pattern; for a smaller boat this can 
usually be cut from a single width but for a 
larger one two pieces as shown will be required. 
Fasten as shown with Cascamite between joints. 





Sixty used toothpaste tubes contain enough tin 
to solder all the electrical connections in a medium 
sized bomber. 
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[Continued from page 124] 


tions should be securely soldered. Use a hot, 
well-tinned soldering iron. Apply it to the con- 
nection to be soldered, and hold it there until the 
connection itself is hot enough to flow the solder. 
Only rosin core solder should be used. Make 
all connections as short and direct as possible. 
Cut off the excess unused lead of the resistors 
and condensers. 

When you have completed your work, check 
it once more against the diagram to make sure 
that your wiring is correct. 

When you are ready to try out the broadcast 
station, plug the line cord into any AC or DC out- 
let having from 105 to 125 volts output. Allow a 
few seconds for the tubes to warm up. Tune your 
regular living room radio to some point between 
550 KC and 700 KC, where no regular broadcast 
stations are heard. Set the volume control of 
your radio at about normal level. Adjust the 
condenser on the oscillator coil of your broadcast 
station with a screwdriver until the signal pro- 
duced:by the oscillator is heard in your radio set 
This indicates that everything is now in working 
order. 

For microphone operation, connect a jumper 
between the middle and right-hand terminal of 
the input strip. Connect the microphone to the 
middle and left-hand terminal. A high resistance 


type carbon microphone is required, such as is 








You bet, Uncle Sam has to 


have motorcycles that are dependable — 






That’s why Harley-Davidsons have been chosen for action in 


the nation’s hard-hitting motorized divisions. 


are getting real action as they handle toughest assignments with Harley- Signal 


that are built to stand the gaff of roughest going. 


The fellows who ride ‘em 


listed in the parts list. This oscillator makes an 
excellent unit for playing phonograph records 
through your home radio. Any high impedance 
crystal or magnetic pickup may be connected to 
the same two terminals to which the microphone 
was connected, but the jumper must be removed 
from the middle and right-hand terminal. The 
record player should have a volume control to 
control the output of the pickup. This is to pre- 
vent “overmodulation” which causes distortion. 





Leaf Printing, Outdoors 
{Continued from page 93] 

number of prints on location. Instead of bringing 
home a bulky and fragile collection of botanical 
specimens, you have a box or packet-full of prints 
ready for fixing and drying 

Not all P.O.P. papers can be fixed. One that 
can is Defender Disco (Gelatin P. O. P.). Disco 
prints can be fixed in the formula that comes 
with the paper or in the following: 


Water 64 o7s. 
Sodium Thiosulphate (Hype) 16 ozs. 
Sodium Sulphite (Dessicated) 1 oz. 
Acetic Acid (28%) 3 ozs. 
Potassium Alum 1 oz 


Expose from 1 to 1'> minutes longer than average when 


using the above. 













Davidson's power, stamina and rugged dependability to bring them through to victory! 


See your Harley-Davidson dealer — and learn all about the superior performance of these 


world champion motorcycles — also look over 


SEND COUPON NOW 


HARLEY-DAVIDSON MOTOR CO., Dept. Mi, Milwaukee, Wis. 
Send FREE copy of big 24-poge ‘‘Enthusiast’’ magazine filled 
Also literature on 
the latest Harley-Davidsons. Stamp is enclosed for mailing cost. 


with thrilling motorcycle pictures and stories. 
Nome a 


Address 
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Plant Miracles 





[Continued from page 73] 
is not always the most desired result. Sometimes 
the search is for greater height, or wider leaves, 
or earlier bearing, or drought resistance. No 
plant is to be rejected merely because it does 
not bring forth big flowers. All the qualities and 
characters of a new strain must be carefully 
examined in judging its possible value. 

What’s so special about colchicine that treat- 
ment with it causes plants to react strangely? 
Simply this: colchicine paralyzes the process of 
cell division at one very critical stage. Ordinarily, 
the heredity-bearing chromosomes double in 
preparation for cell division, and half go with one 
new cell, half with the other. But a colchicine- 
treated cell remains enlarged with its doubled 
number of chromosomes. It divides later, still with 
the increased chromosome number; and repeated 
divisions of this kind give rise to the new tissues 





and organs which differentiate the colchicine- 
treated plant from the parent strain. 
These “giantized” cells very often produce 


giantism in the new parts that develop from them. 
Colchicined plants transmit their big cells, with 
doubled or even trebled or quadrupled chromo- 
some numbers, to the embryo plants within their 
seeds, and thus give rise to new varieties. 

Colchicine is being used in cotton work at the 
Texas Agricultural Experiment Station in experi- 
ments of particular interest and significance to 
that major American industry, cotton growing and 
manufacturing. “We expect eventually to de- 
velop improved strains of cotton that would not 
have been possible without using colchicine,” says 
J. O. Beasley, agronogmist in charge of cotton in- 
vestigations. “Two cotton species cultivated in 
Asia and eight wild species—one each in Africa, 
India, Australia, Peru, and southwestern United 
States, and three in Mexico—have never been used 
to improve American cultivated cottons. Why? 
Hybrids between them and American cultivated 
cottons were sterile. Colchicine’s value is that the 
sterile hybrids will sometimes produce seeds after 
treatment with the drug.” 

After thus made fertile, hybrid cottons can be 
used in breeding work in attempts to transfer 
various characteristics, such as resistance to 
drought and to angular leaf spot, leaf worms, and 
aphids, to American cultivated cottons. Possibly 
the wild species will enable getting new types of 
fibers—stronger fibers. Mr. Beasley cautions, “The 
odds are against our being able to transfer any 
given character,”—then adds hopefully, “but since 
there are several valuable characters in the dif- 
ferent species, the chances are good that some of 
them will eventually be transferred to American 
cultivated cottons.” 

Particular attention is here called to the cotton 
experiments because cotton today plays a notably 
vital role—it’s essential in munitions-making, and 
with military uses requiring most of our wool, 
cotton takes a larger place in clothing manu- 

[Continued on page 164] 
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[Continued from page 163] 

facture. Thus, amateur collaborators in colchicine 
investigations may be able to play an important 
part in attaining the improved cotton sought for 
American cultivation, even if the war factor is 
eliminated. Yet other experiments in plant- 
breeding with this interesting drug may be equally 
thrilling and significant. 

It’s easy to treat plants with colchicine to induce 
genetic changes. First and simplest of the common 
three ways is to soak seed in a solution of the drug 
in distilled water. If you want to work it this 
way, have your pharmacist mix half a gram of 
colchicine in a pint of water. Cost: about 50c. 

This stock solution can be used straight, or fur- 
ther diluted with water. Seeds can be soaked for 
varying lengths of time, from half an hour to 
several days, then rinsed off and planted. After 
they have germinated they should show the effects 
of the drug in stems, leaves, flowers—all parts 
of the plant. Their seeds should carry on the 
developments into following generations. 

A second method mixes the colchicine in a 





BOMBARDIER! 


Be sure to read this thrilling article in July MI 
written by Flying Officer John Scherer, Royal Canadian 
Air Force. For the first time, you will learn the full, 
detailed story of a flight in a giant bombing plane! 











colloid spray consisting of glycerin, water, and 
a vegetable or fish oil. With an atomizer this mix- 
ture is sprayed on the plants to be treated. Such 
treatment produces irregular patches and areas 
of stimulated growth, from some of which buds 
and flowers originate, producing seeds that carry 
the newly-originated characters. 

Better control of effects is obtainable with the 
third method, however—mixing the colchicine 
with lanolin (wool fat) in a ratio of one gram of 
powder to 100 grams of the fat. This makes a salve 
which is applied to the growing tips of branches, 
producing on some of them strange flowers that 
bear the seeds of the new varieties. 

All the methods sound easy, don’t they? But 
don’t offer your aid in scientific collaboration 
unless your interest is serious. Experimenters 
must be prepared to carry on patiently for many 
months, and preferably for several successive 
seasons, scheduling regular hours every week to 
be devoted to the work. If you are seriously in- 
terested in carrying on experiments in plant 
breeding with the aid of colchicine, however, write 
to Dr. O. L. Eigsti, Department of Botany, Uni- 
versity of Oklahoma, Norman, Okla. Dr. Eigsti 
can supply detailed information on where to 
obtain the colchicine, how to dilute it, time and 
methods of treatment, and recording of results. 

Perhaps you'll be enabled to pioneer in experi- 
ments which are being undertaken in a small way 
te determine the effect of colchicine on animal 
cell division! 
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[Continued from page 119] 

with the motor may be used. The battery holder 
is a homemade affair. Two medium-sized flash- 
light batteries are bound with tape. A receptacle 
salvaged from an old model airplane battery is 
attached to the ends of the batteries with a drop 
of solder. A piece of brass completes the circuit 
at the other end. 

Use a piece of sheet metal to bind the battery 
to the chassis, and another piece to attach the coil 
to the rear bracket of the frame. 

The condenser fits nicely on the motor mount; 
being attached to one of the gas-tank screws. 

The front end of the body must be covered 
with sheet metal. Drill a small hole for the needle 
valve extension, allowing it to protrude jor ad- 
justment. The lower portion of this covering is 
left entirely open to provide ample cooling. 

The remainder of the covering may be made of 
sheet metal, or of veneer as was the cover in the 
original model. Plastic resin glue is excellent for 
binding two thicknesses of veneer. 

A radio toggle switch in the center part of the 
cover is the means of turning the ignition on and 
off. The piano wire extension was made by drill- 
ing a hole in the knob of the toggle switch and 
soldering the piano wire in place. When the car 
is in motion a cloth held some distance above the 
car will trip the toggle when the wire strikes it. 
In this way the motor is shut off. 

The fin is chiefly decorative. It may be cut from 
any kind of wood. The cover of the car is held in 
place by machine screws fitting the 6/32” tapped 
holes in the cross angles supporting the frame. 

It is best to have the center of the bridle at the 
center of gravity of the car. This will be found to 
be around the front wheel. Hence, it is suggested 
that you attach the bridle in the manner shown. 
The brackets for this purpose are bent as shown 
in the drawings. 

If, when the car is running it wobbles notice- 
ably, misplacement of the bridle is indicated. 
Raising or lowering it usually helps some. 

Caution should be used in making the bridle 
secure. If the car should break loose it would 
certainly be wrecked. 

Running miniature race cars is somewhat dif- 
ferent from airplanes. The only load your air- 
plane motor has to carry is the weight of the 
prop and its resistance. The racing car motor 
cannot be leaned out to its highest speed at the 
start and be expected to get the best performance. 
When you start your car use a fairly rich mixture. 
It will run a few laps slowly but will gradually 
lean out to its proper mixture as it warms up. 

Keep the moving parts well oiled. 





Large scale blueprints for "jeep,"" with important 
parts drawn actual size, are available for $1.50 post- 
paid. Address Fawcett Publications, Inc., Greenwich, 
Conn., inclosing check or money order. Plan No. 335. 
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Archery Equipment 





on the 36’ 

Take a piece of the tubing 2% 
a hack saw make two lengthwise cuts three- 
quarters of an inch long and opposite one another. 
Then hammer flat this split end of the tube and 
with a file round off and shape the flattened ends. 

Next take a two-inch piece of the flat iron and 
cut from it an equilateral triangle whose base is 
one inch and whose sides are a little more than 
two inches long. 

Force the triangle between the flattened ends of 


the tube and fasten in place with two rivets. Radio Builders’ Handbook. 
Photo 9 shows the complete hunting tip as well Radio Dictionary. Complet 
For everyone in radio. Only, 


as its two parts. Sharpen the sides of the triangle 
with a file. 

At the other end of the arrow file a nock to 
receive the bowstring. The nock should be 3/16” 
deep and just wide enough to grip the bowstring 
very tightly at the section that was served. The 
nocks can be made with a rattail file, and the nock 
ends of the arrows should be rounded off with a 
flat file and sanded smooth. Photo 10 shows the 
nock end of an arrow. ‘s 

Much of the work on the arrow can best be 
accomplished while it is held in a vise. But the 
metal jaws of the vise should be faced with wood 
so that the arrow will not be marked. A good 
way to make a handy facing is to drill a hole ina 
block of wood, 
diameter than the thickness of the arrow. Then 
saw the block in two, centering the saw-cut on the 
hole. This results in two pieces of wood, each with 
a half-round groove. When the vise is faced with 
thes 
well. 
blocks. 

After points have been put on the arrows they | 

[Continued on page 166] 





U. 


[Continued from page 104] 
tubing about 34” 
should be of a size that will fit tightly. A target 
point made in this manner is shown in Photo 8. 
Hunting points can be made of thin-walled iron 
tubing and flat iron measuring 1” wide by 1/16” 
thick. The tubing should be of a size that will go 
’ dowel stick in a hard driving fit. 


pieces, the grooves grip the arrow | — 
11 shows a pair of these grooved brush 
stores 
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Keep NEW brushes soft 
RENEW old brushes 
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Archery Equipment 


Seedlings In Electric Hotbed 





[Continued from page 165] 
are ready for “fletching.” Fletching an arrow 
means fitting it with feathers. 

Turkey feathers are excellent for the purpose. 
Chicken, duck and pigeon feathers can also be 
used. A poultry market will furnish what is 
wanted, but should none be available, suitable 
feathers can be obtained from millinery stores 
and at the millinery trimming counters of depart- 
ment stores and 5-and-10 cent stores, 

Cut the feathers into sections 214” long, and 
then split the quill of each section. See Photo 12. 
Set these pieces, one at a time, in an improvised 
vise made of two pieces of flat metal and C- 
clamps. When in the vise no part of the feather 
should show except the quill. See Photo 13. Ail 
of the quill must be cut away save a thin strip or 
sliver—just enough to hold the feather together. 
The work can be done with a sharp knife or a 
razor blade, and finished off by rubbing on a 
piece of sandpaper glued to a board. 

The next step is to shape the feathers. For this 
purpose cut two pieces of sheet metal to the shape 
shown in Fig. 4. Hold the feathers one at a time 
between these two pieces of metal with the sliver 
of quill just outside the straight edge of the 
metal. So held, the metal acts as a guide or tem- 
plate and the feathers can be shaped accurately 
with a scissors. Photo 14 shows this work being 
done. 

The feathers are now ready to be attached to 
the arrows. For this purpose a tube of quick- 
drying cement of the kind used in making model 
airplanes is idéal. Three feathers go on each 
arrow. They are attached an inch and a quarter 
from the nock end of the staff and are spaced 


[Continued on page 167] 
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[Continued from page 127] 

ready to plant with seed. Many home gardeners 
use small hotbeds warmed by use of a battery of 
eight 25-watt vacuum style B electric bulbs. One 
man produced thirty plants on an expense of Ic for 
electric current. A 4’x6’ hotbed, placed on the 
south side of a home, provided space for 100 seeds 
of 50 different varieties. The soil was prepared in 
the usual way and the sash placed over it. 

The heating unit consists of two strips laid 
across the top, on the underside of which, on each 
strip, are attached four 25-watt style B lamp 
bulbs, connected to an electrical outlet on the back 
of the frame and extending through the house 
wall. When the temperature drops below 50 
degrees, the thermostat turns on the current. 

The top of the hotbed consists of two layers of 
translucent glass screen, stretched over a wooden 
frame, the air space between the two layers 
conserving the heat. With this simple preparation, 
the hotbed is ready to plant with seed. 

This simple hotbed duplicates the sun’s effect in 
a miniature way. By using lamps, the air and top 
soil within the enclosed hotbed is warmed, and 
with the covering, practically none of the artificial 
heat is wasted to any depth in the soil. Illumi- 
nation from the lamps hastens foliage growth, 
compared with the old-fashioned hotbed. 

The frame of the lamp-warmed type hotbed is 
made of 1” boards, 8” high 4x6’ in area, with earth 
banked around sides. The rigid top is made of 
24” strips, covered with gelatin wire screen, to 
form a 34” air pocket for insulation. 

Along the top edge of the box tack a continuous 
length of wool-fiber weather stripping, to offer a 
weather-ticht seal between the box and the top 
frame. Hooks should be placed on the sides to 
hold the top down snugly, especially during cold 
weather. 

Then fasten four lamp sockets to each of the 
two wooden or metal strips, about 2” wide and 4 
long. Starting 6” from either end, space the 
sockets on 12” centers. Wire with rubber- 
insulated, all-service cord. Fill sockets with 25- 
watt B vacuum lamps. Lay the strips on the 
box just under the weather stripping, about 18” 
from either end of the hotbed. 

Connect the plug of each socket to a weather- 
proof socket fastened, to an all-weather-heavy- 
duty, rubber-covered extension line leading from 
the electric outlet. In this line, place the thermo- 
stat, of the built-in type, secured at any electric 
supply store. Warm the soil several hours before 
planting seed, and you are ready to start the 
hotbed. 


Japan is producing glycerine from hardened 
sardine oil. 

Helping passengers take pictures from the air 
is just one more duty of the versatile airline 
stewardess. 
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[Continued from page 166] 

equidistantly one from another. One of them 
must be set at right angles to the nock. A great 
help in getting the feathers on in the correct 
position is a circular piece of cardboard with 
gsuidemarks on it. With a compass draw on a 
piece of cardboard a circle about two inches 
in diameter. Then, taking care not to change the 
set of the compass, strike off six arcs on the 
circumference of the circle. It will be found that 
the radius subtends six equal arcs. Draw a line 
fom every other one of the six marks to the 
center of the circle. Cut a hole in the center of 
circle large enough to fit the arrow snugly and 
slip it onto the nock end. The three lines are now 
an ao guide for the position of the feathers. 
See Fig. < 

With ol feather held firmly between the two 
sheet-metal templates, apply cement to the sliver 
of quill. Hold the feather firmly in place against 
the shaft until the cement dries hard. 


The Target 


Archery targets are circular and may be any 
diameter from two to four feet. The concentric 
rings, starting with the outer one, are colored 
white, black, pale blue, red, and a central circle 
of gold. But there is no reason why an adequate 
target cannot be made with concentric rings of 
alternate black and white. 

In laying out the target, draw the outer circle 
first, making it whatever size it has been decided 
that the target shall be. Then mark off five equal 
divisions on the radius and draw a circle at each 
mark. See Fig. 5. No matter what the size of the 
target, the width of each concentric ring is 15th 
of the radius of the outside circle. 

The count for scoring: 


White 
Black 
Blue 
Red 
Gold § 


Cl 


~] v1 


Sa} 


The target backing is best made by twisting 
straw into a long rope, then forming the rope into 
a flat coil, or mat, and covering the whole with 
burlap. 

A much less troublesome method is to make or 
otherwise secure a cardboard box about six inches 
thick and having a square face large enough to 
accommodate the target. When such a box is filled 
with hay, straw, or excelsior, it makes a service- 
able targetbacking. Photo 15 shows a target box 
being filled with straw. This target has a face two 
feet in diameter. Target faces can be painted on 
vileloth, glazed chintz, or paper. The oilcloth or 
chintz are best. 





Plywood is being made into wall panels as large 
as 8 by 20 feet. 











aa HERE’S 
PRECISION 





ision ° South 
eo work ot the 
)s Features 
ry spendable, 
include super 
-a co mistructions 
a iA precision mar 












The extreme _ : 
Pend Lathes ™ ik 
diticult, clc 
contr! 
accuré ate 
gnished . 
sensiti ve 
facture r) 
Made » 
42’ 
Mle and peel 
for catalog: 


so Loth 


adison Ste 


91 6" a: 


in b 
ye types 


oy 


4 ‘es ms 
facturing 


ATHE woRKS 


for 35 mer 


e Builders - uth Bend, Ind. 






968 E- N 


SOUTH BEND Precédion LATHES 








FREE 1942 PHANTOM CATALOG 


Phantom’s new 1942 beautifully illustrated booklet may 
be yours upon request. Contains pages chock full of the 
latest model engine dope. Pictures & specifications of 
the P-30. 

Write 


PHANTOM MOTORS 
800-I East Gage Ave. Los Angeles, Calif. 











FREE TRAILER PARTS CATALOG 
fees 


Complete Plans 
Building Instructions “100 
in the United States. 
Dent. M. 719 N. 7th St., 


AMAZING NEW BOOK 
60 EXPERIMENTS 
WITH MAGNETS! 


AMAZEYOUR FRIENDS, ENTERTAIN YOURSELF 
Imagine making a stee2 magnet float— 
actually a piece of steel suspended in air 
as if by magic. You can do this and many 
other fascinating experiments with the set 
of Alnico bar magnets and Big 3500 word, 
60 illustration Experimental Magnet Man- 


We'll save you money on — axles, springs, 
wheels, couplers, windows, sinks, water pumps, 
brakes, refrigerators, beds, lamps, inside anc 
out, 6V lamps, furniture, saree everything 
Special discount to mfrs.5 NATIONAL 
TRAILER EQUIPMENT CO. Largest and 
most complete trailer builders supply house 
Successors to Kar-A-Van Industries, Inc.. 
Milwaukee, Wis. 































ual, Book also includes treatise on physical 
BOOK “AND and magnetic properties of Alnico mag- 
2 PUM i@em-F-9-9 netic steel. Booklat and 2 magnets in- 
r = cluded in kit for onl¥ 75¢c postpaid; or 5e 
MAGNETS for circular, All orders filled promptly. 
No C. O. D.’s. Money back if not satisfied. 

Order Tod Now! Supply limited. 


Only 138 
/ 


Dept. C Toledo, O. 
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(Correct Answers to Quiz on Page 78) 


1. False. 
only. 
2. True. 
3. False. A stuffing box is a packed casing used 
around a propeller shaft or similar shaft to 
prevent entrance or escape of water or pres- 


Storage batteries are direct current 


sure. 

4. True. The torpedo might cross the inter- 
national date line. 

5. False. Birds are warm blooded. 

6. False. The draw bar pull of a steam loco- 
motive is the same forwards or backwards. 

7. True. 

8. True. Photosynthesis is a process which takes 
place in certain plant tissues. 

9. False. There are no photographs of Christo- 
pher Columbus. 

10. True. 

Il. True. 

12. True. A zereba is a type of camp. 

13. False. An autogiro cannot climb without a 
motor. 

14. True. 

15. False. A back-geared lathe is capable of 


extremely low speed, and does not run in 
reverse only. 

16. True. 

17. False. A double ignition gasoline engine 
has two sparkplugs per cylinder, and does 
not necessarily have two carburetors. 

18. True. In an increasing turn inside wheels 
would be turning more slowly than outside 
wheels, and front wheels would temporarily 
make a turn of different radius than.rear ones. 


19. False. Scantlings are the lumber specifica- 
tions of a boat building job. 

20. True. 

21. True. It's also called the drive shaft. 

22. False. A spiling is a kind of measurement 


often taken during shipbuilding work. 
23. True. 
24. True. 


25. False. The load is greater. 


Attention, MI Readers! 


We will pay $1! for each true-false statement 
which we find acceptable. Statements will not 
be acknowledged or returned. Address the Quiz 
Editor, MECHANIX ILLUSTRATED, 150! Broad- 
way, New York City. 


Checks have been sent to the following: Mrs. 
Wm. Norris, Des Moines, lowa; John G. Hanna, 
Dunedin, Fla.; Viris Calkins, Albuquerque, New 
Mexico; Norman Martin, Mimico, Ontario, Can- 
ada; Thomas Mattison, Mpls., Minn.; Miss J. 
Casey, Comfort, Texas; Childs Berry, Jr., Ca- 
ruthersville, Missouri; Donald E. Gates, Wor- 
cester, Mass.; Stanley H. Baker, Natick, Massa- | 
chusetts; John H. Spicer, Owen Sound, Ont., 
Canada; Leslie Thompson, Kansas City, Kans.; 
Dick Valpey, Petoskey, Mich.; Eugene Nickford, 
Vancouver, B. C. 











About 10 per cent of America’s energy comes 
from water power. 
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Adjustable Spiling Board 





[Continued from page 125] 

Secure a strip of %x4-in. oak or other tough 
limber wood, the longer the better—16 ft 
will do for the average 20-footer. Lay off your 
frame spacings on this or make marks a foot 
apart using a square to draw the lines truly 
across the width of the board. The fingers should 
be roughly double the width of the board jp 
length and of 1% to 14-in. rod or stiff wire, '5-in, 
of one end of each being bent over as shown, 
Fasten one atop each line with a staple either end 
about an inch from the edges of the board driving 
them only so far as to allow the rods to slide back 
and forth. The staples act as guides—another clip 
must be fastened in the center so it can be taken 
up on to lock the rod in the positions desired, 
Clips can be made of ‘s-in. or thinner brass 
shaped so they will crowd the rod when pulled 
all the way down. Holes are bored in each end: 
one should take a screw, the other a stove bolt 
with a wing nut for quick and easy adjustment, 

A simpler way is to depend merely on friction 
to hold the rod, cutting a shallow groove over 
the lines then using two pieces of brass or heavy 
tin as clips simply screw fastening each end and 
crowding the rod so it can be slid back and forth 
still will not shift of its own accord. 

One uses the board like any spiling board. Bend 
it about the frames so it will touch the other plank 
or rabbet at one or more points, being sure it 
does not spring sideways, then clamp or tack it 
temporarily to a few frames. Run out the fingers 
which do not touch until they bear against the 
edge of the fastened plank or the rabbet locking 
them there or seeing clips do not permit their 
shifting. hen carefully remove the board to 
lay it on your planking material so outer tips of 
fingers work in to best advantage for the planks 
width or its shape if flitch cut. 

Make a pencil mark exactly outside each bent 
over finger tip then remove spiling board to con- 
nect these points up with a single line likely 
driving brads over each mark to bend the batten 
to with others against its other side to hold it for 
marking. Rip the plank roughly outside the mark, 
then dress carefully to the mark, and when fitted 
over the frames and pulled down it should ke 
exactly against the already fastened plank; o 
should fit the rabbet. 

The shape of the other edge of the plank is de 
termined in the usual way by marks made on 
each frame or at every mould to divide these into 
the same number of spaces. For example, spac- 
ings may be 5-ins. amidships gradually working 
to 3-ins. at ends. These are marked on the plank 
after springing it in to the frames with its lower 
edge correct, then it is taken off and these con- 
nected with a line for sawing out. With the plank 
permanently fastened in place the spiling board is 
set up again to determine the shape of the touch- 
ing edge of another plank, both sides being carried 

[Continued on page 170] 
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Any Rags? Any Bones? 


[Continued from page 39] 

Balboni picked himself out of that crash and 
looked over his plane that obviously couldn’t be 
made into an operable craft again. Thriftily, he 
salvaged all the parts of the motor, fuselage, fit- 
tings, and accessories that he could, and peddled 
them to other aviators needing them for repairs 
or plane improvement. When he figured up, Bal- 
boni discovered he’d turned a profit on his “sale,” 
for the $930 he netted was above the pre-crash 
appraisal of the plane! 

So was born the idea for an airplane junk yard, 
and Balboni soon became known all along the 
Pacific coast as a likely source for used aircraft 
He has a wide variety of customers, how- 
ever—not just other airplane owners. Souvenir 
hunters come to him for aircraft bits, movie 
directors have found him an invaluable and in- 
exhaustible source for battered ships to be used 
in filming crack-ups. Aviation schools abroad 
have been using salvaged engines in ground-work 
classes. Hopeful inventors buy discarded, no- 
longer-operating engines to tear down in their 
workshops to find a better way to build engines 
and instruments. 

In order to keep his supply plentiful, Balboni 
is constantly on the alert for news of air accidents. | 
He has little competition, though, when he bids 
for salvage. 

His interest in accidents does not mean Balboni 
e-hardened to death due to plane crashes, 
however. When he hears a flyer he’s known has 
crashed for the last time, he places a cross in 
red ink in front of the name in his now-famous 
Gold Book. He used to use an X but says: “Their 
souls will rest easier with a cross in front of their 





parts. 


is cas 


names, I think.” His Gold Book register contains | 
the names of all great flyers and others interested 
in flying; he started it in 1926 because “a lot of 


saps didn’t believe me when I told them that these 
famous persons were friends of mine.” 

Balboni now has a 200-acre airport just east of 
Ontario, Calif., and a big sign alongside it pro- 
claims BALBONI, CALIF. POPULATION: 1. 
BUT WATCH ME GROW. Balboni is fond of 

[Continued on page 170] 
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— |} The G.H.Q. is a minia- 








ture gasoline engine that 
really operates. Over 
15,000 sold in the last year. 60,000 in 
use today. Now is your chance to 
buy the New Improved 1942 model % h. p. kit for 
only $6.95. Absolutely complete “with COIL, 
CONDENSER, plug, gas tank, simple illus- 


trated instructions, etc. 
For MODEL BOATS, PLANES, CARS, Etc. 
All Parts Finished and Guaranteed 


ONLY A SCREWDRIVER NEEDED 
AVERAGE ASSEMBLY TIME 30 MINUTES 








Send for free cirevlar or Ge for circular and loose 
leaf Jumbo catalog of hundreds of model plane, 


Free! boat, car and hobby items. 

| SEND ONLY $1.00—Shipped Collect C.0.0. Same Day | 
GHQ MOTORS, Dept A, 40 East 2!st St., New York, N. Y. 
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Dynamic does both metallic and car- 
bon are welding. You can also solde 


With _ free instructions you can in no tim 
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Works off 110 volt electric light circuit. For 


complete— 
ready to plug into light socket. The 


and braze on the lightest enaterial. EASY PAYMENTS 
WORKS ON IRON, STEEL, TIN, BRASS, COPPER AND ALL OTHER METALS 


Madisonville. 
BUMPERS, 


WELD FENDERS, 


CYLINDER BLOCKS, 


BODIES, FRAMES, ETC. 
Does Farm, Factory 
and Home Repairs 






Without previous welding ef- 
perience you can make for youre 
self as much as $5.00 on a repair 
job that can be done in less than 
one hour. Many welders make 
as much as $15.00 to $20.00 a 
day. The Dynamic Welder is 
light and easily portable. 



















e do finished repair jobs. ete PAY AGENTS WANTED! 
ce you have the Dynamic outfit, you 
In a year 8 Dynamic Welder costs you Less and “0-day aa = 
8 i AY. 
2226-TU, Silverton Road, Chicago, Winois | “°P* ** + TODAY 
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Adjustable Spiling Board 








[Continued from page 169] 





signs, and has numbers of them in and about 
his shop and yard, all picturesquely-worded. 
One says: YOU WILL NOT NEED HANGAR 
RENT MONEY AT THIS TOWN. YOU CAN 
PARK YOUR CRATE OUUTDOORS, OTHER 
SAPS ARE DOING IT. Any major event in his 
life or in United States affairs is likely to be 
marked by the painting of another sign for his 
property. He plans a museum at his “town” of 
Balboni, Calif., to display parts from famous 
planes and other relics of interest to flying 
enthusiasts. 

Balboni is an individualist in speech and dress, 
as the phrasing of his signs indicates, and has 
become a widely-quoted and -discussed character 
as a consequence. He wears his “wrist” watch 
above the elbow invariably and has never been 
known to wear any outfit, whether at work or 
dressed up, except knickers and sport shirts. He 
dislikes the term Mister, insisting, “Balboni, that’s 
all. No Mister stuff.” 

Outbreak of war has affected Balboni’s business, 
of course, since the restrictions on civilian flying, 
particularly in the Los Angeles area, have cut 
down his trade. Too, Balboni now has to get a 
government permit to remove a wrecked plane 
from the field where it crashed. Incidentally, he 
himself no longer flies! 





CRYPTORITHMS ANSWERS 


Solutions to the problems in the May issue were: 
No, 13—The Company. No. !4—Heroic Lads. 











“Trick” Flash Lightin 





[Continued from page 99] 
directly behind the clay bust on which the subject 
was working. One other bulb, a No. 2, produced 

gthe rest of the needed illumination. 

In taking flash pictures, plan the lighting effect 
you want beforehand, and then set up your bulbs 
where they will best give the results. Regardless 
of how many bulbs you may have outside the 
picture area, one midget bulb properly concealed 
in the composition will do wonders to your pic- 
ture by stepping up the contrast and emphasizing 
your center of interest. 

Since the resulting negatives are rather con- 
trasty, it is advisable to develop them in a soft- 
working, fine grain developer. An ideal developer 
of this kind is Eastman’s DK-20. Also, since you'll 
probably be working with a tremendous amount 
of light, it won’t be necessary to use ultra speed 
films, so take advantage of the excellent, slower 
speed, fine grain panchromatic films available. 

All illustrations in this article were made by 
the open flash method, using Agfa Isopan film, and 
closing the camera diaphragm down to £/32. 
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[Continued from page 168] 
up alternately so a plank for one side can be used 
as a rough pattern for a matching one on the 
other. 

On longer boats two of these boards may be 
used, preferably a long one and a shorter one, 
and clamped or fastened together to be long 
enough to take off the shape of any plank. 

Accurate spiling is necessary to determine plank 
shapes for any round-bottom boat. And on chine 
boats the edges of planks at the keel and both 
sides the chine at least will not fit well or seams 
look fair unless correctly spiled for. This method 
is so much faster and more accurate than depend- 
ing on rule measurements that the time spent 
making the board is more than repaid on even the 
simplest job. 

When you have completed planking lay the 
board carefully away as other uses can be found 
for it throughout construction to determine shape 
of cabin sides, cockpit coaming, and so forth. 





Machine Guards Secrets 


[Continued from page 146] 

Pins driven into the end of a spool make 
the pinion. They are cut off at 33” and the 
ends bent in slightly to mesh easily. A 1+” 
of smaller spool is cemented inside the pins to 
raise them from the body, and a length of fiber 
tubing added to the top for a knob. The whole 
pinion can be slid up the dowel against a spiral 
spring to disengage the gears. 

The dial for the small hand is made of stiff 
paper, 2'»” inside, 31,” outside diameter, and 
held to the face by three small wire springs. The 
alphabet is written in a mixed order, and it is 
upon this order that the secrecy of the machine 
depends. The one shown was formed by writing 
the word Wheatstone, skipping repeated letters, 
followed by the rest of the alphabet. 

In using the machine, first raise the pinion and 
set both pointers to a specified pair of letters. 
Then turn the knob so that the hands move clock- 
wise, until the outer hand points to the first letter 
of your message. Substitute it by the letter indi- 
cated by the short hand. Thus in the drawing, 
A would be enciphered by O. Continue turning 
clockwise to the second letter, and so on. 

When a double letter occurs in your message, 
replace the second of the two by Q to prevent 
confusion in deciphering. For example, the 
word recommend is enciphered as if it were 
RECOMQEND. Deciphering a message is simply 
the reverse of enciphering. 





section 


The first known artificial eyes were made for 
Egyptian mummies and statues. 


Some new airliner transports have storage for 
1,000 gallons of gasoline in the wings. 
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Fi ingerprinting Al Thunderbolt 


[Continued from 7) 

The fingerprinting technique applied to light- 
ning inquiry has been serving electrical research 
like a scout, revealing the main features of light- 
ning years in advance of other methods. 

Tools in this thunderbolt “fingerprinting” hardly 
resemble those the police and G-men employ in 

the characteristics of a 
course. Natural lightning is “finger- 
printed” by 182 recording devices installed on 
buildings, radio towers, smoke stacks, and power 
lines. Among them are ten recording “eyes” 
battery-operated cameras attached to fire towers 
in Western Pe 
of current in strokes of lightning, and the number 
streaks in one thunderbolt and their 
When lightning strikes a fire-tower 
mast and jumps a half-in ch gap in the camera, 
resulting flash is recorded by a film on a 
disk. Three photographic records of 





page 


recording ineradicable 


man, of 


“nnsylvania to measure the amount 


of separate 


duration. 


the 
revolving 


lightning striking these towers were obtained in 
1941. 
The tool long depended on for measuring 


ightning is the cathode ray oscillograph, which 
instantly to changes in current 
using these changes to move an 
nd etch a picture of the lightning 
stroke on a photographic film. It’s limited in its 
ranges of current over a 


responds almost 
nd voltage, 
electron beam < 


ability to record wide 
long period of time, however, and has been largely 
supplanted in use now by the newly-devised 
fulehronograph, which is sturdier and simpler to 
covers a current and time range 100 
and costs less than five per cent as 


operate, 
times greater, 
much as the oscillograph. 
The lig recording 
fulchronograph, enclosed in 
18 inches square, consists principally of an electric 
motor and ted aluminum wheel. The rim 
of the wheel is filled with small strips of magnet 
teel projecting like fins and rotating through two 
coils. The coils carry current from the lightning 
stroke being measured. Current in the coils pro- 
duces a magnetic field which is proportional to 
the surge of ligzhtning current. The steel fin on 
the recording wheel which happens to be passing 
the coils at a given instant is magnetized in pro- 
portion to the amount of current carried by the 
stroke, in time divisions as brief as 40 millionths 
of a second. Characteristics of the stroke may be 
determined by the number of fins magnetized, and 
the degree of magnetization. After a storm, tests 
revealing that magnetization has taken place show 
lightning has struck the building or 
which the fulchronograph is 


mechanism of the 
a metal case about 


htning 


slot 


whether 
other object to 
attached. 

The fulchronograph gets its name from the 
Latin word fulmen, meaning lightning, and the 
Greek chrono for time and graph for picture. A 
fulchronograph on a 585-foot smelter stack at 
Buite, Mont., last summer recorded the most 
powerful stroke of lightning ever so revealed— 

[Continued on page 172] 
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Fingerprinting A Thunderbolt 


Backyard Barbecue Kitchens 








[Continued from page 171] 

a fact indicating again how recent are the dis- 
coveries in the field of lightning research. The 
total amount of current in this one stroke was 
approximated at 200,000 amperes, a momentary 
energy of about two and a half billion kilowatts! 
The researchers hadn’t thought so powerful a 
stroke could occur and had made the fulchrono- 
graph’s range only 160,000 amperes. That was con- 
sidered ample in view of the estimate that 15 
million volts would be required at the top of the 
stack to register its maximum. As one result of 
the giant stroke, the range was at once increased 
to 200,000 amperes. 

Getting into big figures like these makes hard 
going. Translate the enormity of that biggest- 
ever thunderbolt like this: if such an amount of 
energy as that bolt had, vould be produced steadily 
at a gargantuan power plant, that plant’s output 
would be about 57 times greater than the total 
installed capacity of all this nation’s generating 
stations! It would require generators the same 
size and capacity as the huge 108,000-kilowatt 
waterwheel generators (largest ever built in the 
United States) at Grand Coulee Dam—demanding 
not six or a score or a hundred, but 23,000 such 
generators! 

But the fulchronograph reveals other facts than 
the sock of a single giant stroke—another time it 
showed that a bolt striking the shaft consisted of 
22 separate surges, all of them spent in less than 
half a second. Current in them ranged from 
12,500 down to 3,000 amperes. In this stroke, 
lightning actually struck 22 times in the same 
place, though to the eye it seemed like a single 
bolt. 


[Continued on page 173] 





LD vee 









$2 CKSTEIN 
Oe owed 


FORE!" 


172 


[Continued from page 137] 
shown in the drawing, at Sectien “A.” Set the 
pipes in their respective flues with pieces of wire 
lath around the bottom. Mortar, plus a few bricks 
or stones, will hold the pipes in place. 

For the final step, build up the back brick wall 
and the back center wall to the height and shape 
indicated. Before adding the filling bricking at the 
top of the chimney, insert a spark grate of 1/4” 
mesh wire. 

All that now remains is the grill top and cover 
on the incinerator. Make the former of 12” rods 
spaced 14” apart and laid in furnace cement. A 
sheet of iron can be used for the stove top and 
another can be used for the incinerator top. A 
somewhat better way of handling the latter is 
shown in Figure 6. Two pieces of sheet iron are 
used with a layer of asbestos between, and the 
whole riveted together. 

By utilizing as much scrap material as possible 
the cost of this outdoor kitchen can be kept very 
low and its facilities will be found adequate for 
preparing real meals, rather than just ham- 
burgers, steaks, etc.—the capacity of the average 
outdoor fireplace. 


MATERIALS NEEDED 


300 bricks 

7 bags “Brixment” 

3 bags cement 

Stones, as required 

Sand (for mixing concrete) 

7 angle iron bed rails 

30° of *4” pipe 

25’ of *4” round iron rod 
Sheet iron for doors and top 
Asbestos for top. 


Simple Open Fireplace 


Those who don’t care to spend the time required 
for building the foregoing fireplace, but never- 
theless want some sort of outdoor cooking 
arrangement, may find the simple grill shown on 
page 137 exactly right. 

There are no frills attached to this fireplace—it 
consists merely of two low stone walls set parallel 
on a solid foundation, with grates spanning them 
for fire and cooking utensils. 

The foundation is a six-foot square of flagstone 
laid upon thoroughly tamped and leveled earth, 
the cracks mortared. The section immediately 
beneath the walls was excavated, and a 36” foun- 
dation of concrete poured, to prevent any even- 
tual tipping of the walls. (A foundation 12” deep 
will be sufficient unless the ground is soft or very 
sandy.) 

The flagstones should be about 3” thick. 

The walls are three feet long, one foot wide, 18” 
high, and 18” apart. The inside surface is lined 
with a layer of brick, since fire cracks rock, and 
the stone is laid upon and mortared around the 
brick. 

At the top surface three iron rods connect the 
walls and are mortared into them. Six inches be- 

[Continued on page 174] 
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Fingerprinting A Thunderbolt 


[Continued from page 172] 

Both these scientifically-important lightning 
bolts struck a specially devised trap at Butte: 20 
vertical one-inch copper rods, five feet long, 
mounted atop the tall, 60-foot-diameter stack like 
a coronet. Each spike is lead-coated to protect 
it from hot flue gases, and tipped with hard metal 
alloy so it'll resist destruction as a bolt strikes. 
Two copper cables connect the ring to the ful- 
chronograph at the stack’s base. 

A fulchronograph atop the towering University 
of Pittsburgh building has rewarded scientists 
with records of seven lightning bolts which have 
struck the Cathedral of Learning since the device’s 
installation in 1939 when first developed. Know- 
ing the building has been struck so often, fearful 
persons ask about the danger to occupants of big 
modern structures of skyscraping type. “Why, 
they just invite lightning to hit them!” they ex- 
claim. That’s right, too. But there isn’t a bit of 
danger to occupants because the steel framework 
of such buildings acts as a lightning rod. It forms 
what engineers call a Faraday cage. Everything 
inside is immune from lightning. That’s why you 
never hear of anyone being killed by lightning in 
an automobile—the metal auto body forms a 
perfect Faraday cage about the occupants. A 
favorite demonstration at the laboratories where 
lightning bolts are created consists of directing a 
three-million-volt shot of lightning onto the metal 
top of a car containing several grinning, unharmed 
passengers. It’s in this laboratory, too, where 
reproductions of natural lightning are made in 
determining the duration and intensity of bolts 
that cause the destruction of a farmhouse or power 
line breakdown. It’s done by scale—with toy-like 
transmission linés and farm buildings to fit 
laboratory-size lightning bolts. 

Today our knowledge of lightning is especially 
important in enabling industries essential to the 
war effort to obtain uninterrupted power and 
communications. Nearly everyone remembers 
how service on electrical, telephone, and telegraph 
wires was shut off perhaps for hours just a few 
years ago if lines were struck by lightning. Light- 
ning research has guided the plans of arrestors 
recently so that a properly-designed power line 
50 miles long, although hit by lightning 50 times 
a year, is not likely to be put out of service more 
than once in five or ten years. That’s because 
present-day protective devices, despite this light- 
ning bombardment, detour all sorts of blazing, 
sky-splintering bolts harmlessly into the ground. 
But don’t get in the way! 





A new “leaning wheel” tire is designed to with- 
stand the wear of carrying road-grading machines 
regardless of whether one wheel is high on 

and the other down a ditch. 
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Some new-type life boats are propelled, not by 
oars, but by hand levers that turn a propeller. 
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Vest Pocket Filter Case 


[Continued from page 97] 
the case aside overnight so that the solder may 
harden properly holding the dividing strips in 
place. 

Cut a piece of felt to the size of the case itself 
and glue it in place in the lid of the case. Measur- 
ing the size of the case rather than the size of the 
cover itself will insure the cover’s closing without 
binding. Next, cut a number of small pieces of 
felt to fit into the various compartments of the 
case, and then glue the pieces in place. 

The outside of the case can be given any 
individual treatment you may desire. If you have 
examined the illustrations closely and followed 
the instructions you will be pleased with the neat 
result. You can be assured that your filters and 
accessory lenses are well protected and in a single 
case rather than in five or six small pouches. 

The writer’s particular case is a fitting com- 
panion for his Rolleiflex camera. It contains a 
“K2” and “A” filter, a set of Proxars for closeups; 
a Rolleipar prism for parallax compensation, and 
a Duto soft focus lens. There is also space at 
one end of the case for lens tissue and a small 
brush. 

Carefully noting the time required to com- 
plete the project, the writer found that it could 
be done in an hour and a half of actual working 
time. It took 57 minutes to reach the point shown 
in Illustration No. 5 and twenty-three minutes 
to complete the padding of the compartments the 
following evening. 


Burnelli Did It First 


[Continued from page 45] 

streaked above the runway, evidently in prepa- 
ration for an emergency landing on dry ground. 
Crash cars and fire engines skittered across the 
field toward the spot where the impending catas- 
trophe seemed about to happen. The mysterious 
seaplane settled swiftly, lower and lower. A fran- 
tic phone call summoned an ambulance just as 
the pontoons hit the ground. Smoothly and 
silently, the ship taxied across the field on its pon- 
toons. Spluttering queries from the dumbfounded 
emergency brigade stopped when the pilot ex- 
plained it all. “It’s one of Burnelli’s amphibians— 
it’s got wheels in the pontoons—” 

When the first experimental Burnelli transports 
were getting in stride they were afflicted with a 
contagious little jinx which the designer himself 
called “aileronitis.” The ship in which Reichers 
was forced down minus the ailerons was not the 
only one. On another occasion in the early days, 
a workman in the plant accidentally rigged the 
aileron controls backwards. The airplane was 
prepared to fly to sea to intercept the U.S.S. 
Leviathan 700 miles from New York. The pilot 
climbed in, took off with tanks full, did a half roll 
in the air, arid landed the big ship upside down. As 

[Continued on page 176] 
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Backyard Barbecue Kitchens 





[Continued from page 172] 


low is another set of rods. These rods are for the 
purpose of holding the grates. Upon the lower 
grate the fire is built, of wood or charcoal. Char- 
coal is preferable because of the fine bed of coals 
it yields quickly, and because it is so clean. Upon 
the upper grate the steaks are laid to broil. Being 
only six inches from the coals, they broil quickly, 
and yet they are not close enough to the fire to 
burn. The generous width of the cooking surface 
makes it possible to broil a large number of steaks 
at a time, or to cook a number of things at one 
time. 

If it is desired to have the fire further from the 
food, it can be laid directly upon the foundation 
between the walls, but a close fire makes for 
efficiency of fuel and of time, and coals are better 
than blaze. 

The mortar used in this construction was mixed 
with one part cement, one part lime, and five 
parts sand. 


Speed Winding Of Coils 


[Continued from page 126] 

through the legs. A block of wood is cut slightly 
smaller than the inside of the coil to be wound, 
and a 14” hole drilled through it along its hori- 
zontal axis. A shaft is made of 14” round iron and 
threaded. Welding rod, preferably brass or bronze, 
is ideal for this purpose. Two washers of the 
diameter of the outside of the coil are cut from 
sheet metal. 

In setting up Fig. 1, the U is clamped in a vise 
and the block of wood plus the washers locked on 
the shaft between the legs by nuts. The spool of 
wire to be used is placed in a handy location, as 
shown. A spool on which to wind the coil is made 
by laying off a piece of fiber or other suitable 
material, as shown in Fig. 2. The fiber is cut as 
shown, then folded around the block of wood, 
Fig. 3. Friction tape is useful in holding the spool 
in position until winding begins. Accurate check 
on the number of turns may be had by threading a 
1,” rod and connecting it to the jig shaft by 
coupling A or B shown in the sketch. An indicator 
is made by drilling and tapping a small piece of 
strap iron and screwing it onto the rod. The indi- 
cator is kept from turning by means of a weight. 
If the indicating rod is threaded with a standard 
14” die of twenty threads to the inch, each inch 
the indicator travels will be equivalent to twenty 
turns of wire on the coil. With a rod of 30” of 
effective threads, 20x30, or 600 turns may be 
wound at one time. The rod may then be un- 
screwed, and turned end for end. This will bring 
the indicator back to zero position.—G. H. 








A 500-pound bomb dropped from a plane flying 
200 miles an hour at an altitude of 10,000 feet will 
hit the earth a mile and a quarter ahead of the 
spot over which it is released. 
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Radio Chicks 


[Continued from page 46] 
ourselves supplied with eggs at moderate prices 
while fulfilling our pledge of an egg or two a week 
for each Briton. 

Radio’s use as an egg tester developed from 
scientists’ observations that infertile eggs absorb 
more radio current than fertile ones. Studies, first 
made of the yolk and albumen separately, ro- 
vealed that, as measured by an audio-frequenc; 
bridge, the electrical conductivity of fertile eggs 
decreased while that of infertile eggs increased 
from the beginning of incubation, in eight out of 
nine groups. 

From this knowledge it was a simple step to 
establish a radio-frequency circuit that tests thc 
electric characteristics of whole fertile and in- 
fertile eggs in much the same way that copper 
is tested for purity and quality. With such a set- 
up, Alexis Romanoff and Casper Cottrell of 
Cornell University discovered that the differences 
between fertile and infertile eggs were most pro- 
nounced at a frequency of 15,000 kilocycles. In 
their tests, the frequency coil consisted of a 
variable condenser, inductance coil and a ther- 
moammeter, and was driven by a link-coupled, 
stable five-watt generator. 

Controls in the tests included consideration of 
the size, weight, and shape of the eggs, all of 
which were from a flock of white Leghorns chosen 
for uniformity. Each test egg was put in the coil 
of the frequency circuit, and the effects of maxi- 
mum current and resonant frequency observed. 
Romanoff and Cottrell later made even more 
precise tests and observations, which bore out 
the previous conclusions. They found that the 
conductivity of fertile eggs was a little more than 
seven per cent lower than that of infertile eggs— 
sufficient for quick and easy distinction between 
the good and bad, certainly. 

Continuing study of the relative conductivity 
of the various parts of the egg as well as the whole 
egg brought about a method of measuring con- 
ductivity without having electrodes in contact 
with the egg. That was good news to commercial 
poultrymen, especially since it permits study of 
the intact egg, for the apparatus is not only prac- 
tical for the task of determining which eggs to 
incubate, and which should be disposed of other- 
wise, but was simple and inexpensive to assemble. 

Though the radio method of testing eggs’ fer- 
tility still has a percentage of error, it is accurate 
in a greater extent than any other existing means. 
Just when most appreciated, multitudes of dozens 
of eggs unsuited for incubation will be correctly 
routed to immediate food and other uses. Clearly, 
this new benefit of radio should be ranked right 
up alongside Fibber McGee and Molly! 





Airplanes require from 33 to 96 pounds of rub- 
ber for tires, with an additional 24 to 55 pounds 
necessary for inner tubes. And the pneumatic life 
rafts carried in planes for emergency water land- 
ings contain 29 pounds of rubber. 
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Burnelli Did It First 





Outdoor Refrigerator 





[Continued from page 174] 
usual in the event of a crash in these phenomenal 
ships, the crew members weren’t hurt. 

















Reproduction of the actual Burnelli patent drawin of tank 
plane. He also has a patent on principle of leading gear 
nullifying lift of plane during the landing run. This is the 
same idea used today on tricycle landing gear ships having a 
slight nose-down position of the wing when wheels are on the 
round. Wing then holds wheels frmly to ground and permits 
Better braking. Note view windows in nose of ship above. 


But those big broad nosed planes could do some 
amazing things in the air too, aside from per- 
forming unusual feats. Long before the Ercoupe 
startled the aviation world with its spinproof 
characteristics, Burnelli did the same type of 
thing with one of his transports on a demonstra- 
tion. Clyde Pangborn calmly took it up a few 
thousand feet, stood it on its tail in a stall, and re- 
laxed. The nose dropped smoothly to normal, and 
the ship with its cabin as big as a full sized garage, 
leveled off and flew on. 

It was a ship of this type that provided one of 
the final steps in developing the tank plane idea. 
It carried a complete 1935 Ford roadster sus- 
pended beneath the fuselage. Tiny foreign cars 
had been hauled this way by other planes, but this 
one weighed nearly 2 tons, and had the driver 
in it! 

But none of these things is very astonishing to 
Vincent Burnelli. He didn’t just dream up these 
planes, he went ahead and built them. 

In fact, he built the first stressed skin trans- 
port plane in the United States—and now they’re 
all built that way. 

Today, as the Axis stages a worldwide on- 
slaught against the free peoples of the earth, 
America must turn to the practical modern pio- 
neers of the air to win the victory. The holocaust 
which Hitler and his partners loosed upon the 
world may well Uecome a battle of designers, and 
we've certainly got the lead on that score. We 
don’t need to spend valuable time testing new 
ideas and proving that those ideas are practical. 
We know the ideas are practical because they’ve 
been thoroughly tested in the air. The developing 
work on these flying wing designs has already 
been done and Burnelli did it first. 
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[Continued from page 139] 

fit around the frame uprights inside. Nail these in 
place with galvanized shingle nails before putting 
on the metal side-walls. Then nail on the two 
metal end-pieces, the large back panel, and the 
metal front panel that fits below top-compartment 
lid. Next, notch out corners of metal slant-roof 
back panel at top (as shown) and bend the edges 
back, or over, to about 45 degree angle, to form 
lap, or flange, as shown by dotted lines, to fit over 
top edge of frame properly and to deflect water off— 
and nail in place on back slant of frame. Then cut 
proper notches in metal slant-roof front lid, to 
clear corner frame projections, and bend top 
flange at dotted line clear back flat on back—and 
hammer down smooth. This will strengthen the 
top edge of lid, to which rivet three narrow brass 
or galvanized hinges. Bend lower edge of lid back 
to about 45 degrees on dotted line to make nice 
flush fit over front edge of frame. Set lid in place 
and screw hinges to top-ridge plate. A small turn- 
button screwed in center panel, just below center 
of top-lid, will prevent lid being opened by dogs, 
and cooler can be left outdoors on cool nights, 
instead of lowering into well-pit. 

Nail narrow wood strip to bottom edge of sheet 
metal door of bottom compartment, below dotted 
lines shown. Rivet three similar small hinges on 
top edge, place door in position and screw hinges 
through metal center panel into frame (punching 
holes through metal front to let screws through 
into the wood). Then fit narrow wood finish strip 
flush under bottom edge of lower door and nail 
it in place—put on turn-button to hold door shut 
—and job is finished except for attaching rope for 
raising and lowering cooler into well-pit. For this 
purpose bore a half-inch hole through hand-hold 
board at top, 4 inches from each end, and attach 
a piece of stout sash-cord as shown, making knots 
about every foot to make a good hand-grip. 
Rounding off edges of the three-inch hand-hold 
strip at top will make it more comfortable to 
handle. 

These refinements done—the “Cooler” is ready 
to be loaded with eats for the first descent into 
the cool air regions of the well-pit—to come up 
with the butter sparkling with a dew-like dainti- 
ness—not too cold, not too soft. The pleasure and 
comfort of this alone is worth all the labor and 
cost of your little iceless-refrigerator. 

Drive a nail just inside top edge of well-curbing, 
to hang looped end of rope over, to prevent rope 
falling into pit. And a hinged platform-cover will 
facilitate getting into the well-pit to raise and 
lower cooler. 





ANSWERS TO CRAFT TEST ON PAGE 145 


. Drainage P-Trap 6. Return Bend 


! 

2. Nipple 7. Street Elbow 

3. Reducing Coupling 8. Side Outlet Elbow 
4. Tee 9. Four-way Tee 

5. 3-way Elbow 10. Running Trap 
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‘s Delight: 





ERE are two superb new books that will delight the heart of every handyman and every 


man or 


boy who likes to work with tools! 


At only 50 cents apiece, they provide a 


wealth of entertaining and practical projects for the home workshop. Every project is com- 
plete with clear plans, detailed instructions and all the information you need to turn out a piece 


of work you can be proud of. 


MODEL BUILDERS’ MANUAL—This hand- 
some book contains twenty-seven separate articles of 
interest to the model fan. Its 146 pages are profusely 
illustrated with photographs and detailed plans and 
drawings of each individual model. Every model was 
built and tested in advance of publication. Instruc- 
tions are clear and simple, enabling beginners, as well 
as expert workshop fans, to enjoy building these 
projects. Model Builders’ Manual includes plans for 
building a variety of novel and interesting model 
planes including a remote-control gas powered 
plane, PT Torpedo boat, 
world’s fastest model car 
track, speed boats, aero 





CUT OUT AND 


fete eeeeeeeee eee ee esses eee eeeeeee 


Order your copies of the new MODEL BUILDERS’ 
MANUAL and HOW TO BUILD IT today! 


Use coupon below. 


HOW TO BUILD IT—Here is a complete manual 
for the home workshop fan, with instructions for 
building more than 100 projects from wood, metal 
and plastics. This is the ideal book for your work- 
shop shelf. It is packed with varied and practical 
projects that will help you get the best from your 
tools and workbench. How To Build It (No. 8) is 
the best and most recent of the famous Fawcett 
how-to-build books. Here are only a few of the proj- 
ects: “Midgie” motor scooter, typing desk, stream- 
lined lawn chair, console table, burglar-proof garage 
doors, spun copper 
chimes, all-purpose 
workshop light, detach- 





MAIL TODAY! 


sled, race cars, railroad 4 Faweett Publications, Ine. mt-2-6 8 able shelves, ice skate 
equipment, and many __ & Greenwich, Conn, ; holders, two-tone cig- 
others. Also supple- ; . wiease, cond me the book(s) I ae eamel below. g arette server, etc., etc. 
. . . . am enclosing 50 cents in money order, check, stamps or e a 
mentary articles of in- w cash for each book check, or $1 for both of them. § etc. All projects are 
terest to model builders. ' 1 BOTH BOOKS for $1 4 cl early explained in 
Model Builders’ Manual : (O MODEL BUILDERS’ MANUAL : simple language and are 
will be sent to you 4, CO HOW TO BUILD IT (No. 8) # accompanied by plans 
romptly for only 50 8% 4 
a Si: Bin: a EES ie A 
sll crtcase on Me echace tec AME ET | Order your copy of the 
coupon at right and send 4 es . se new How To Build It 
7 cs eve GB Ciby...cccceoee wooce RALC...cccccccccccccecccccecce t 
a your copy of a - & ee : today for only 50 cents. 
ce lent book today ! 7TTTrtrrrerereerreeeeetertetetetetetftteftettetttettetftetefellf Use coupon at left. 
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Civilians Can Fly 








[Continued from page 72] 


fly further than 10 miles from the airport. 

This is, admittedly, rather drastic. For ten miles 
in an airplane is no distance at all. You are 
literally within sight of your airport at all times. 

During the month of January, 1942, I was flying 
at Rockaway Airport on Long Island. Rockaway 
Airport is on Jamaica Bay. At the far west end 
of the bay is Floyd Bennett Field, once a great 
commercial airport, but now taken over by the 
Navy. We could not fly in that direction at all, 
and, in addition, all day long Naval training planes 
were circling around us checking our NC num- 
bers, and being sure we confined ourselves to our 
own territory, which was the ocean on the south, 
the town of Rockaway on the east, and on the 
north, the opposite side 


To do this, before you left you would file your 
flight information by calling a Newtown phone 
number (the airway traffic control at La Guardia) 
and say: 

“I'd like to file some flight information 
please.” 

“Okay. Go ahead.” 

“The flight will be made in a Piper Cub, NC 
35877. Pilot’s name is Barnes.” 

“C, F. R.?” airway traffic control would say. 

“Yes. C. F. R.” (Contact flight rules.) 

“Any radio?” 

“No radio. I’m leaving from Rockaway Airport, 
going to Bendix, New Jersey, then to Armonk, 
and return, Cruising altitude 2,000 feet, cruis- 
ing speed 70 miles an 
hour. I'm leaving im- 





of the Bay. It was like 
flying over a postage 
stamp at first. But after 
a while you got used to 
it, and thought 
about it anymore. Ac- 
tually in student in- 
struction you never get 
much farther away than 
ten miles from your 
airport anyway. 

In addition to the ten 
mile restriction, there is 
a new ruling in regard 
to going cross country. 

Formerly, before the 
war, if you wanted to 
go cross country you 
simply piled into your 
plane and went. Now 
you must call your 


never 
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mediately, and I ex- 
pect to be gone three 
hours.” 2 

“Okay, Mr. Barnes, 
just a minute.” 

In a second he would 
be back. 

“All right, Mr. 
Barnes. Your flight plan 
has been approved by 
the First Interceptor 
Command. It will be 
void, however, unless 
you leave the ground in 
ten minutes. That’s 
Q. V. Q.” 

“Thank you.” 


= =, | FI 
@ a coer _ And you'd hang up. 
ee ty EI] His last remark Q.V.Q. 
cr | ise 


| y meant that you would 








nearest airway traffic 
control station and file 
what is called “flight 
information.” You do 
not file, in the strict sense of the word a “flight 
plan,” for that is still confined solely to instru- 
ment flying; namely, flying blind in bad weather, 
in clouds, or above a cloud formation. 

In addition to filing this flight information, which 
I will describe in a minute, your proposed flight 
must have the approval of the Army Air Corps 
Interceptor Command. 

But, you say to yourself, all this sounds rather 
complicated. I'd rather stay home. But you are 
wrong. In actual practice it is very simple. 

Supposing you wanted to fly some Sunday 
morning from Rockaway Airport on Long Island, 
over to Bendix, New Jersey, then back over the 
Hudson river to Armonk, in Westchester county, 
New York. At Armonk you would land, have a 
coke or a cup of coffee, stretch your legs, and talk 
with the “boys.” Then you would pile into your 
plane and fly back to Rockaway, passing by the 
great La Guardia Airport. 


oo 
4v 


| didn't order a plain malt—take it back and put an 
egg in it!" 


not have to report to 
him your return to 
Rockaway. On a regu- 
lar flight plan on in- 
strument of course, you would have to call him 
immediately upon landing. 

Your conversation would have taken maybe 
five minutes. And then you would takeoff on your 
flight, with no one to bother you, as free as the 
air itself. And that despite the fact that the coun- 
try is at war. 

In addition to these few simple rules, there are 
one or two others that existed before war was 
declared. The air above 17,500 feet, for instance, 
is barred to all civilian aircraft, even those flying 
the airlines. The air above 17,500 feet is reserved 
for the armed air forces of the United States. 

Another rule is that all the air above 3,500 feet 
is barred to civilian aircraft unless they are 
equipped with a two-way radio and a sensitive 
altimeter. 

Restrictions? Of course there are restrictions 
—but none to which any true and loyal citizen 
could object. 
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